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Litton 5516 Nicholson Lane, Kensington, Maryland 20795 301 881-5600

January 14, 1975

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2446
Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-57,
Menthol. ‘

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved.

If there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC..

“Cn

Robert J. Weir, Ph.D.
Vice President

RIW:11s
Enclosures (8)
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I. REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin- -
istration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test cbmpound is
readily detectable. As some compounds are mutagenic in bacterié and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound
on the indicator organism in vitro, the assay provides a clear insight into
host—mediatidﬁ of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromoscme number
and/or form in somatic cells may be an index of mutetion. These studiss utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compouﬁd as compared to positive and negative control animals. If mutational
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changes occur, the types of damage expected due tu the a;tion of chemicals
are structural rearrangements, breaks and other'forms of damage to the
chromosomal complement of the cells exposed.

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is é;com-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to}uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to “side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromogome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage.

- The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could lecad to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

B. Objective
The purpose of these studies is to determihe any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogénetic’Studies

; ’ ' ' : 2
Littlonn
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and the Dominant Lethal Assay, both in yvivo and in vitro tests are employed

with the cytogenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound
1. Test Material
Compound FDA 71-57, Menthol, Natural, Brazilian, as
supplied by.the Food and Drug Administration.
2. Dosages
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical discussion.
The dosage levels employed for compound FDA 71-57 are

as follows for the Cytogenetic Studies jin vivo in rats.

Test I' Test II*
Low Level 1.45 mg/kg = -------
Intermediate Level 14.5 mg/kg 500.0 mg/kg (acute)
LD, 145.0 mg/kg 3000.0 mg/kg (acute)
1150.0 mg/kg (subacute)
Negative Control Saline Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The dosage levels employed for compound FDA 71-57 are as

follows for the Host-Mediated Assay in vivo in mice.

Test IT Test 117
Low Level 1.45 mg/kg = —--e---
Intermediate Level 14.5 mg/kg 500.0 mg/kg (acute)
L05 : 145.0 mg/kg 5000.0 mg/kg (acute)
1150.0 mg/kg (subacute)

Negative Control Saline Saline
Positive Control (EMS*+*) 350 mg/kg 350 mg/kg

(DMN**x) 100 mg/kg 100  mg/kg

*  Triethylene Melamine

** Ethyl Methane Sulfonate

**%* Dimethyl Nitrosamine

+ These two tests were performed at different time #ntervals.

:B BIONETICS
Litton
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The dosage levels employed for compound FDA 71-57 are

as follows for the Dominant Lethal Assay in vivo in rats.

Test IT Test 117
Low Level . 1.45 mg/kg = ==-ee--
Intermediate Level 14.5 mg/kg 500.0 mg/kg (acute)
L05 145.0 mg/kg 3000.0 mg/kg (acute)
1150.0 mg/kg (subacute)
Negative Control Saline Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The in vitro Cytogenetic Studies were performed employ-

ing three logarithmic dose levels.

Low Level 0.1 mcg/ml
Medium Level 1.0 mcg/ml
High Level 10.0 mcg/ml
Negative Control Saline

Positive Control (TEM*) © 0.1 mcg/ml

The discussion of this test is contained in the technical
discussion.
D.  Methods
The protocols employed are explained in Appendices C and D.
E. Summary
1. Host-Mediated Assay
| This compound produced no significant increases in mutant
or recombinant frequencies when tested against Salmonella TA-1530 subacute

dose 1evefsgand G-46 acute and subacute levels and Saccharomyces D3 acute dose

levels, respectively. The acute high dose level caused a significantly increased
mutant frequency with TA-1530. The subacute dose levels caused elevated re-

combinant frequencies with Saccharomyces D3. A1l in vitro tests were negative

except D3 which was slightly elevated.

*Triethylene Melamine
+These two tests were performed at different time intervals.
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2. Cytogenetics
a. In vivo
The compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered
orally at the dosage levels employed in this study.
b.  In vitro
The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested at the
dosage levels employed in this study.
3. Dominant Lethal
This compound was considered to be non-mutagenic in this
assay system when used at the dosage levels employed in this study in rats.

F. Results and Discussion

1. Toxicity Data - Test I
a. In vivo

Compound FDA 71-57 was suspended in 0.85% saline
and administered to ten male rats by intubation. The average weight of the
animals was 250 grams and each received a dose of 5000 mg/kg. All animals
died within 24 hours. Necropsy indicated severe irritation of the mucosal
lining of the stomach and intestine.

Dose Tevels of 100, 250, 500, 1000, 2000 and
3000 mﬁkkg were selected to determine an acute LDSO' The toxicity data is
presented on the LD50 reporting form using the Litchfield-Wilcoxson method.

The L050 was determined as 940 mg/kg. The L05

dose level was derived from the probit line. The dose Tlevels used were LD5 -

145 mg/kg, intermediate - 14.5 mg/kg and Tow - 1.45 mg/kg. The data on the

m BIONETICS

Litton
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dose levels, numbers of animals and necropsy findings are presented in the

toxicity data sheets.

concentrations listed above.

b.

In vitro

The compound was suspended in 0.85% saline at the

It was introduced into tubes containing WI-38

cells in a logarithmic phase of growth.

The cells were observed for cytopathic

effect (CPE) and the presence of mitosis at 24 and 48 hours.

No. of Conc.
Tube No. Cells mcg/ml CPE Mitosis
1 5 X 10° 500 R _- -
2 " 500 + -
3 “ 100 + -
4 " 100 + -
5 " 50 + -
6 " 50 + -
7 " 10 - +
8 " 10 - +
9 ! 1 - +
. 10 " 1 - +

[B BIONETICS

Litton
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—d
o

high level, 2.0 mcg/ml as the intermediate level and 0.2 mcg/ml as the low

Tevel.

:B BIONETICS
Litton
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Since an inhibition of mitosis was observed,

5 X 10°

The 20 mcg/m] concentration was used as the

50
50
40

40
30
30
20
20
10
10
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Solvent: 0.85% saline

Dosage Form: Suspension

TOXICITY DATA
COMPOUND FDA 71-57

Animals:  Male rats with an average body weight of 250 grams. All
animals were observed for 10 days.

Range Findings:

50°
100

250
500

1000

. 2000

3000

[E BIONETICS

Litton

# Dead
# Animals

10/10

0/5
0/5
1/5

3/5

4/5

5/5

Day of Death and Necropsy

Day 1: Severe irritation of
mucosal lining of the
stomach and intestine.

“ None

None

Day 6: Severe irritation of
mucosal lining of the
stomach and intestine.

Day 4 (2) and Day 5 (1):

Severe irritation of
mucosal lining of the
stomach and intestine.

Day 2: Severe irritation of
mucosal lining of the
stomach and intestine.

Day 1 (1), Day 2 (3) and Day 4 (1):
Severe irritation of

mucosal lining of the
stomach and intestine.
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LDg,y REPOKYVINGC FORM USIXNG LITCUPIYLD~WILCONON HITioL
DOSE EFFECT CURVE FOR FDA Compound71-57 Mentho]
i COSIRVED EXPICTID ;0 QLE-INED L CCUTRIE.
DOSE PROPORTION ' SEXCENT PERCLLD f PRRTEET 00 (chiy~
250 o/5 i 0 2 i
500 1/5 ] 20 i 16 : l
1000 3/5 § 60 \ 55 ; 3
1 i E
2000 a5 | 80 ; 89 i :
: ' :
3000 | 5/5 ! 100 97 ; !
e i :
| | ! | f
Totzal animals = 25 Total =
Number Doses, K = 2 (cE1) 2 = .730 -
Animals/Docae = 5 Decrees o Freccdon, n=k-2= 3
(CHI)? for n of k-2 =  7.8] since -730 is lecs than 7.8l ,
Theraiore caté not significancly
heterogeneous
LDgqo = 940
LDyg = 500
. .876_
fLDgy = S_2.77 = _ 1.90 2.77 = 1.90 2.77 £1.90)""""= 1.76
Y NI VN ¢ v 11U
LD5o x feDg,y = (940)(1 76) = 1654
LDgg = (940)/(1.76) = 534
fLDj )
LD50 and 15/20 Confidence Limits = P§534 = LDSO 51654% =..95 .
. ~
Attached shcould be & plot of the dose-effect curve on log-osresic sancr.

10
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2. Host-Mediated Assay - Test I
Compound FDA 71-57 caused no significant increases in
mutant or recombinant frequencies when tested against Salmonella G-46 at

all dose levels, Salmonella TA-1530 subacute dose Tevels and Saccharomyces

D3 acute dose levels, respectively. Tests against TA-1530 acute levels showed
increasing mutant frequencies with increasing dose levels with the high dose

being a weakly positive but significant reaction. The subacute levels with

Saccharomyces D3 showed increased recombinant frequencies with no dose response.

The negative control may be slightly low, but even at the level of 4.0, the
compound would show some minimal activity.

A1l in vifro screens were negative with Salmonella TA-1530

and G-46. The compound, with Saccharomyces D3, produced four times as many

recombinants per 105 as did’the negative control.

[E BIONETICS '

Litton
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Compound: FDA 71.57

EVALUATION SHEET

Menthol
In Vivo
Possible
Indicator Strain In Vitro Lov Recoveries Controls Other Commants
TA-1530 pos. NC NC OK 1. Acute high dose may
PC show a weak positive
2/18/72 A posSiti
i/é}?é?S-agtt:: AL PC OK response . the acute
‘ (EE%;? Al doses do follow a
AH SANC OX dose response adding
SANC weight to the possible
SAL SAPC OX positive response,
SAI
SAH 2, All other doses clearly
negative
G-L6 .
NC NC OK 1+ All doses negative
1/3/73 Acutes pos. - PC - , _ &
1/19/73 S-acutes AL pc OK
AH SANC OK
SANC
SAL SAPC 0K
SAI
SAH
b3 ] : o
1/8/73 Acutes ) NC NC 1. Acute doses negative.
| -acutes AL PC oK 2. Subacute doses appear
. Al positive although
= AH SANC Little no dose resvonse,
SANC low I would feel more comf-
SAL S ortable 1f the SANC
SAI APC 0K were closer to the typical
SAH range of 4-5/105,
If it were - these freq,
might appear negative,
Summary : Compound 71-57 may have some genetic activity in TA-15@Chnd D.3 although

the responses are not very strong.
necessary to confirm,

These results should be accepatble,
i; )ﬂﬂgzig ;£>£LLLA~j% -

Certainly additonal testing would be

T

The results with G-46 are clearly negative,

13
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HOST MEDIATED ASSAY
SUMMARY SHEET
COMPOUND: FDA T71~-57 ‘
SALMONELLA SACCHARCMYCES D=3
TA1530 G-46
FiAF MFT/MFC AMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E-8) (X 10E-5)
ACUTE
NC .38 .59 3.95
PC 5. 40 14,21 29.63 50,22 30.39 7.69
AL .66 1.74 1.22 2.07 8.02 2.03
Al .82 2.16 .98 1.66 .03 2.05
LGS 1.73 4,55 1.35 2.29 11.19 2.63
SUBACUTE
NC .34 .60 2.64
SL .69 2.03 1.25 2.08 13.24 5.02
51 46 1.35 .86 1.43 10.99 B.16
: SLD5 .80 2.35 .01 1.02 12.41 4,70
IN VITRO TA1530 G-U46 D-3
% CONC % SURVIVAL R X 10E5
TCPD - - 1.0 61.6 21
NC - - - 100.0 5
PC + + 0.5 59.7 293
STOP

SRU'S:.7
1

Gl
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% HOST ~EDIATED ASSAY REPURT SHEET
# COMPOUNDY FDA T71-57 _ ORGANISM: SALMONELLA TA153:
i . 4 N15 u
DOSE LEVEL: NEGATIVE CONTROL = SALINE (ACUTE)
-
'3 TREATMENF: IN VIVOs ORALs ACUTE DATE STARTED: DECEMBER 18, 1972
? A B c D
b : TOTAL NOe MUTATION
ANIMAL RAW CFU X  TOTAL CFuU X MUTANTS X FHE (C/B)
r NUMGER 10E7/0, ML "1GEB/1,408L 10£0/140ML » 10E=~8
i
: 1 30,60 5.10 2400 o 3%
(id 3 32.9“ 5.4(,:- . 1.00 .]'.Fﬁ
c 4 35,84 : 5097 2.00 ) e 34
: / 7 31.10 5.18 2000 339
8 NO, OF AMIMALS ZaUaLS = 7
i TOTAL "CFU QUT OF RANGE EQUALS 2
L SAMPLES WITH ZERO MUTANTS EQUAL 1
™
E COLe s COL. C CoL. D
: (X 10gz) (X 10£0) (x lUE=-8)
- SEAN 6027 2443 .38
; RANMGE ) 2005 4,00 : 045
! AKX Ta55 500 o 63
MIN 50.]‘-0 !.00 015
3
- -t # SUMMALRY WITr OUT. IERS REMOVEL
ﬂ CUL. COL» C CCLQ D
o (X 1lGEs) (x 10E0Q) (X 10E=~8&)
SEAN 599 _2.00 033
n RANGE 240 2,00 .24
H A 7-!-_3 I}.OO 42
L MIN b.}O !090 -!.8
73T0P
| :
g
n
L 17
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HOST -ENIATED ASSAY KEPOKT SHEET

faa ]
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COMPOUNDY FDA T1-57 ORGANISM: SALMONELLA TA1B3:

3

DOSE LEVEL: POSITIVE CONT-OL - DMN = 100 MG/KG (ACUTE)

{? TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED: DECE#BER 18, 193
7 A B c D
{T TOTAL NOe MUT AT 7ON
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FrHE (C/#)
- NUMBEK - 10E7/0 ML 10£8/1,0ML 10E0/1,0ML * l0E~8
H
2? 1 53,30 8.88 3000 3438
2 23,7 3,95 35400 8,86
o 3 45,5¢ 7458 19,00 2451
(. 4 31,00 5417 41400 7494
5 34,43y 572 27400 4.72
P 7 37,30 6e22 22400 3,54
T 8 33,50 5458 40400 T.16
:1 ' NO. OF ANIMALS £QUALS 5
i NO. OF CONTAMINATED EQUALS 2
r COLs u COLe C COL. D
) , (X 13E) (X 10E0) (X 1UE=8)
HMEAN 6.0i8 30425 5440
- RANGE 4e93 224,00 6436
: - Al A 8.88 41400 8.86
MIN 3q95 ;9900 2Q51

NO OUTLTERS

FTOP

{?

i

.

.

L

M

N
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STOP

HOST “EDIATED ASSAY REPORT SHEET

COMPOUNDY FDA 71-57

DOSE LEVEL: LOW = 1,45 MG/<G

TREATMENT: IN VIVOs ORALs ACUTE

# SUMMARY WITH OUT.IERS REMOVED

A B
ANIMAL RAW CFU X TOTAL CFU X
NUMZER 10E7/00xkl “10E8/140ML
2 34,40 5073
3 34.7'3 5.78
4 48,400 8.00
5 304,40 5,07
6 35.74 5455
7 32,00 5.33
R 44400 Te33
9 31,70 Se28
NO, OF ANIMALS ZQUALS G
NO. OF CONTAMINATED EQUALS 1
COle =
(X 10E8)
W& AN 5408
RarGe 2493
AR 8‘00
%IN Se07
CULO et
(X 10E8)
"‘EFN 6.21
RA~GE 2.72
AR 5400
AIN 5e24

ORGANISM: SALMONELLA TA153.

DATE STARTED: DECEMBER 18, 1972

c
TOT4L NO
MUTANTS X
10EG/ 14 0ML

5400
2400
4400
3400
6,00
4400
3400
4400
4400

COL. C
(X 10E0)
3.89
4,00
‘-".I).QO
2400

CoL. C
(X 10E0)
3.63
3400
5400
2400

£

D
MUTATION
FxE (C/B)
A 10&-8

« 81

035

09

37
1,18 i
W67

.56

«55

.76

COL. D
(A 10E=4)
66

.-b

1,18

¢35

CoLe D
(X 10E=8)
o 59

.45

« B0

035

19
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STOP

HOST “EDIATED ASSAY REPORT SHEET

COMPOUNDY FDA 71-57

DOSE LEVEL: INTERMEDISTE = 14450 MG/<G

TREATMENT: IN VIVOs ORALs ACUTE

3 B c D
: TOTAL NO. MUTATION
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMSER LO0ET/0.cML " 10E8/1,0ML 10E0/1,0ML X l0E=~8
1 37,30 6.22 2400 .32
2 39.39 6455 84090 1,22
3 37,00 617 €e00 37
4 40430 672 4400 060
5 32.5¢ 5.42 8400 le43
6 5060 8443 7.00 483
NO, OF ANIMALS EQUALS A
NOo. OF cONTAMIMNATED EQUA! S 1
TOTAL CFU OUT OF RANGE EQUALS 2
COLe = COL, C COL. D
(X 10Es) (X 10£0) (X 10E=8)
MEAN 6459 5.29 082
HANGE 3.02 L::.QO 1.17
AR X 8.{"3 8,00 .]_.048
SIN 5.4z 200 30

NO OUTLIERS

&

OAGANISM:

SALMUNELLA TA153

OATE STARTED: DECEMBER 18, 1972
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#0ST EDIATED ASSAY REPURT SHEET

COMPOUNDY FDA T71=-57:

DOSE LEVEL: L85 = 145,00 MG/KG

TREATMENT: IN VIVOs ORALs ACUTE

A B Cc
TOTAL NOe
ANI#AL RAW CFU X  TOTAL CFU X MUTANTS X
NUMBER 10ET/0.cML "10E8/1,0ML 10£0/140M0
1 51.60 8,60 - 10.00
2 45,40 7457 1700
3 123,00 20450 3400
4 34,480 5,80 12,00
5 42,00 7400 9,00
6 30,60 5410 12.00
7 31,80 530 11.00
8 38400 6433 16400
NO., OF ANIMALS ZQUALS &
TOTAL CFYU OUT OF RANGE E.~UALS 2
CoL, = COL, C
(X 10Es) (X 10£0)
MEAN 8,26 11.25
RAaGE 15040 14.00
LY 20450 17400
MIN 59;0 3.90
- # SUMMiRY wITii OUT..IERS REMOVED
COL. > COL. 9
(X 10£&) (X. 10E0)
- : AE AN 6053 1?;%3
) - HAMGE 3450 5.90
Y. 8,60 1?.90
MIN 5el0 9400

ORGANISM: SALMONELLA TA153.

D
MUT&TION
FxE (C/B)
% 10E=§

1,15
2.25
“is
2407
1.29
2435
2.08
2453

COL, D
(X 10g=8)
1,73
2432
2453
el5

COL. D
(X 10E~3)
le%6
1,36
:2.53
le16

DATE STARTED: DECEwmBER 18, 1972

L1
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HOST +EDIATED ASSAY REPORT SHEET

COMPOUNDY FDA T71:io7 URGANISM: SALMONZLLA TA133.

DOSE LEVEL: NEGATIVE CONTKUL = SALINE (SUBACUTE)

TREATMENF: IN VIVOs ORALs ACUTE DATE $TARTED: JANUARY 59 1973
i B c D
' TOTAL NO. MUTATION
ANTMAL RAW CFU X TOTAL CFU X MUTLNTS X FrE (C/B)
NUMBER 10E7/0, :ML 10E8/1,0ML 10£0/1,0Mi, % 10E=3
1 51440 BeS57 4e00 47
2 31.60 5e27 1.00 ol
3 31,20 5420 3400 5
5 71,10 1185 2000 17
6 33.20 5053 3,00 .5-’:
7 47424 7487 2400 25
8 34,60 5677 1400 | 17

NO. OF ANIMALS ECQUALS 2
TOTAL CFU OUT OF RANGE EQUALS 2

COLs = CoL, C COLe D
(X 1uE2) (X 10£0) (X 10E=8)
AE A 6474 2425 T W34
RARGE 6465 3400 o4l
MAX 11,05 4400 .5'(.5\
MIN 5429 1400 17

NO OUTLIERS

&

22



HOST MEDIATED ASSAY REPURT SHEET

COMPOUND} FDA 71-57 ORGANISM: SALMONELLA TA153¢
DOSE LEVEL: POSITIVE CONTHOL = DMN = 100 MG/KG (SUBACUTE)

TREATMENY: IN VIVOs ORALy ACUTE DATE STARTED: JANUARY 5, 1973

A B c D
' TOTAL NO. MUTATTON
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FrE (C/n)
NUMBER 10E7/0.6ML "10E8/1,0ML 10E0/1.0M, X 10E=-8
1 31.70 5.28 42400 7495
2 30,40 Se07 41,00 8409
3 35,80 5.97 35.00 5,87
4 60,20 10,03 38,00 3,79
5 54,80 9413 62400 6479
7 44,00 7.33 42,00 5,73
8 41.20 6.87 50400 7.28
NO, OF ANIMALS EQUALS i
TOTAL CFU OUT OF RANGE EQUALS 2
GOL. 2] FOL. (_: COLC D
(X 10E8) (x 10E0) (X 10E=a)
ME AN 6.89 45,88 T, 1
RANGE 4497 27,00 677
MAX 10,03 62400 10456
MIN 5407 35,00 13479
* SUMMARY WITH OUTiIERS REMOVED
COLe & CoL. C COL. D
(X 10€£8) (X 10E0) (X 10E=-8)
MEAN 710 44,29 6450
RANGE 4e97 . 27400 4430
MAX 10,03 62400 8409
MIN 5407 35,00 3.79

23
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STOP

HOST HEDIATED ASSAY REPORT SHEET

COMPOUNDY FDA T1=57

DOSE LEVEL: LOW = 1,45 MG/XG

TREATMENT: IN VIVOs ORAL»s SUBACUTE .

A

ANIMAL
NUMBER

30,80
54,40
98450
38,00
32,80
85,70
91,20

~NOU S WN =

NO, OF ANIMALS EQUALS
TOTAL CFU OUT OF RANGE EQUALS

MEAN

RANGE

HAK

wIN
NO OUTLIERS

RAW CFU X
10E7/046ML

B

TOTAL CFU X
10£8/140mL

5.13
Se07
16,42
6433
5e47
14,28
15,20

-

QOLO )
(X 10£4)

16427
11.28
16042
5613

UHGANISHM:

OATE START

SALMONELLA TAlS3:

EUd CAMUARY 5y (4T3

c D
TOTAL NO, MUTAT ;ON
MUTANTS X Frz (C/B)
10E0/140mM X 10F=5

5400 «37

4400 o 44

5400 39

6400 095

6400 1,10

7400 49

9400 059

CoL. C CoL. D

(X 10£0) (X 10E~%)
6e00 e59
5400 o 79
5400 1,10
4000 030

24
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STOP

.COMPOUNDY FDA 71=57

HOST HEDIATED ASSAY REPORT SHEET

DOSE LEVEL: IHTERMECIATE = 14450 MG/46

TREATMENY: IN VIVOs ORALs SUBACUTE DATE STARTEDL: (ANUAR: Sy 1975
A B8 C )
' TOTAL NO. MUTAT ON
ANTMAL RAW CFU X  TOTAL CFU X MUTANTS A FHE (C/B8)
NUMKER 10E7/045ML 10E8/140ML 10EO/ 14 OML A lUE=s
1 33.20 5453 2400 «36
3 38,00 6433 3.00 o 47
4 30,20 5403 3.00 o 60
5 40470 6478 3400 bl
6 55,50 Ye25 2400 022
7 31,00 5,17 3e00 xS
8 31.10 5418 5400 « 96
9 70420 11,790 4e00 e 34
NO, OF ANIMALS EQUALS 5
TOTAL CFU OUT OF RANGE EQUALS 1
COL. COLe C CulLe D
(X 10g€) (X 10e9) (X 1G&=%)
MEAN 6470 2.89 046
RANGE 6467 %e00 +78
MAX 11,70 5400 +96
MIN : 5403 1,00 el9
# SUMMARY wITH OUTLIERS REMOVEG
COL. =@ COL. C COL, O
- (X 10E@) (X 10E0) (X 10E=8)
MEAN 64869 2,63 040
RANGE ' 6467 3400 o4l
MAX 11,70 4400 .60
MIN 5603 l1.00 019

URGANISM: SALMONZLLA TAl53:

25
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STOP.

HOST MEDIATED ASSAY REPORT SHEET.

COMPOUNDY FDA T1-57

DOSE LEVEL: LD5 = 145,00 MG/KG

TREATMENI: IN VIVO, ORAL, SUBACUTE

A B
ANIMAL RAW CFU X  TOTAL CFU X
NUMBER 10E7/0.5ML  10E8/1,0ML
| 81,20 13,53
2 31.40 5,23
4 38,40 6abi
5 39400 6450
6 46470 Tel8
7 53,70 8495
8 63,20 10453
9 31.80 5430

NO., OF ANIMALS EQUALS 5
NO, OF CONTAMINATED EwUALS 1

COL

(X 1CEs)
MEAN 783
RANGE B30
A XK 13,53

NO OUTLIERS

O2GANISM: SALMONELLA TAL53:

DATE STARTED: . A/GARY Sy 1973

C
TOTAL NO,
MUTANTS X
10£0/1,0ML

4400
2400
8400
7400

10,00

2400
5400

10,00
4e00

COLs C
(X 10€Eu)
5.89
8400
104,00
2400

D
MUT 5T 1ON
FiE (C/B)
A log-s

030
'] 3&‘
1,29
1,09
1454
e 26
57

7

W75

COiLe D
(X 10E=3)
e B

1,28
1.54
026
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STOP

HOST “EDIATED ASSAY REPURT SHEET

COMPOUNDY FDA 71-57

DOSE LEVEL: NEGATIVE CONTROL = SALINE (ACUTE)

TREATMENT: IN VIVO, OR

A

ANIMAL
NUMBER

RAW CFU X
10E7/046ML

56440
57.79
73,50
68,5y
65,10
97.20
65470
30.80

WU P W

NOe OF ANIMALS EQUALS
NO. OF CQNTAMINATED EQ

MEAN
RANGE
MAX
MIN

MEAN
R&MGE
MAaX
MIN

ALy ACUTE

B

TOTAL CFU X
10E8/1,0ML

l444G
962
12.25
li.42
10,85
16420
10,95
5413

#

UaLs 2

COL.

(% 10E5)
11.35
11,07
16,20
S.13

Cole =
(X 10%&)
l2a.24
6455
16,20
952

¢
TOTAL NO

MUTANTS X
10E0/1,0ML

6.00
4400
Te0O
?OOU
4,00
8400
.00
Be¢00

COL. C
(X 10E0)
5,88
5400
8,00
3400

* SUMMIRY WIT~ OUT.IERS REMOVED

COLe C

(X 100}

5,57
5400
Be00
3400

UXGANISM: SALMONZILLA 6-46

MUT4TION
Fiee (C/8)
A 10E-8

o 42
42
o7
6l
o 37
¢ 49
.27
1,56

COL» D
(X 1oE=i5)
e 99

:!-0218
1.i§

e 27

COL, D
(X 10E=b)
45

« 3%

eHl

.27

GATE STARTEDS CARUAR. 3, 1973

27
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HOST «EDIATED ASSAY REPORT SHEET

Fﬁ COMPOUNDY FDA 71=5T: ORGANISMI SALMONELLA G=46
DOSE LEVEL: POSITIVE CONTROL = DMN = 100 MG/KG (aCUTE)
[? TREATMENF: IN VIVOs ORALs ACUTE DATE STARTECE LAWUAR: 3y 1973
g A B c 0
TOTAL WO MUT'T(ON
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FiE (C/B)
™ NUMBER 10E7/045ML 10E8/140ML LOEG/L e 0L 5 10E~b
A
1 91,20 15,20 - 384,00 25,2
; 3 51.29 %5653 123400 l4,41 3
5 62470 10645 408400 39,04
6 62440 10440 342400 32,44
= NO. OF ANIMALS EQUALS 7
‘ NOo. OF CONTAMINATED EwuALS 2
TOTAL CFU OUT OF RANGE EQUALS 1
H
(X 10g%) (X 10€£0) (X lig=s)
. MEAN 10,43 301,00 2% 53
B » RAMGE 9.93 285400 26,22
: MAX 15,20 408,00 40,63
{? |
- - ® SUMMARY WITH OUT. IERS KEMOVE
r CoL. 3 CoL. C COL. D
b (& 10EY) (X 10E0) (X 10E=3)
. MEAN 10,74 33u.67 32,16
r RANGE 9,93 194409 15,37
b MA X 15,20 406,00 40,63
MIN 5¢27 214,00 25.26

fj stor

3
5

B |

28
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CCHPQUNDY FOA T1l=27

SUSE LEEL:

m

TRERTHMENT: In VIVOs GRALs ACUTE

ANTMAL RAY
e

[P st

69 ) IX
G g i
T4
93,
4‘5« 7\
2100
w0 00
32 [ l .

NP W

zZ
(@]
.

OF AMI-ALS

A U
NG o

2N
R

S IN

: i, “\“;
LU G ‘t
YA
IN

LOW « .45

Cru A
Ea 10E7/0, ML

%G/ 6

8

TOTAL

1lers
laesls
12.42
15,53

Ted2
1‘):17

5035

OF CONTr#INaTLD twls o 2

Ol
(5 1a¢s)
1 e "7'5
1Q9E“
15,63
5435

osUES . RY

COL

(X LoE47)
lu,4d5H
loe2
.03
5435

CFU X
10E8/ 1. 0Mi

HFIT-

EOIATED ASSaY REPORT SHEET

OIGANISH! SALMOMILLA G=46

OATE =TARTED!

C
TOTA, NOa
MUTLNTS X
10EG/L e Ot

oL, C
{x 10E39)
11.75
2le0U
23,00
2400

OUT TERS REMOVEU

COiL.. C
(X 10£0)
liels
14,00
16,00
2e00

ARMUARY 3y

FE

1873

D
UTaT.CN
l1gg-8

052
102?
e H13
3,02
1,22
1;8@}
o 37

Cui.. U
(o lug=-)
1.22
76
3a08

37

CiulLs D
(X 1QE=g)
« 56

l.43
1,80

37

29
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71

SR

COVPOUMNLT F i Ti=a7

S0aE LEVEL:s INTESwmEDI. TE -

TREATMENT: IM VIVGe Tials

ANIMAL “Aw CFU X
NUMTET 10ET/Ga wL

61 ﬁ:.‘i.,
13,54

72.;:3‘\
4%‘:3,5»"-

~N o WY

LTy i
19,4
CRV I {

MO o
‘\!O -

MO QUTZvER=
STHP o

TCTAL

1450 MG/ G

ACUTE

2]

CFu &
1088714040

10a.20
12,25
12405

Te20
13,23
lgel2

Cille

(A lu=:)
1,58
5633
13,23
" Teil

EDLaTED ASSsy RE-QORT SHEET

0 GAMISHMT SalLmMON

DATE STARTED: A

c
TOT». NOe
MUToNTS »
1680/1,0M0

9,00
BaGY
600
12,00
1800
1300(’
5.00

COlL, C
(X 100
9,57
11.0}
15400
5.00

ZLLA G=46

UAR: 3

0
MUT-TTON
F e C/B

30
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7YY T

D

STCP

HUST  EOLaTED ASSAY

COMPLLNDT FOL Ti=bT

COSE LEVEL: LU =

TREATHENT

ANTHMAL Nhee CFU X
NUMZES LGET /G, "L

S BRRVRY
63,1
Saat
40.20C
AR, 20
b6 T
SCebku
£Geiu
Bég o

Lo lRd CRL U s MR ST IR LR FHE AV

M0e OF pANUM-La ~adio

IN ViVOe ORALS

15,00 G/+G

AQUTE

&

TOTAL CFU A
lU&-f/l aUJL

1(1017
lﬁojz
9.{;2
Da T
13,67
Te.82
S5e4
del7
14412

TOTAL CFU OUT OF RAKGE SiUivs

CliLe -
(x 1o
9,29
B,72
14,12
Sebi

#eUmMRY WIT

AN

FFEIRY

SIN

ClLe
{x 1ogF2)
velT
Teb2
l4.12
Be TG

REPOKT SHEET

OXGANISHS

DATE STARTED!

C
TUTﬁL NOQ
MUTNTS K
LOEQ/ 1, 0Me,

15,00
16,00
200
T400
6,00
13,00
18,00
15,009
2,00

CoL. C
(X 10£0)
1 .»9
1700
1400
2400

OUT IERS REMOVEL

CoLe C
(X 10£0)
13,00
17400
19.00
2400

SALMON<LLA G-46

A~UARY 3 s 1973

COL.,

{n 107=23)
135
3,19
3,33

o 14

Clile D
(X 10s~2)
1,10
le73
1,87

14

31
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™
~ o
: HOST MEDIATED AS3SAY REPORT SHZET A
? CONPOUND: FDA 71-57 ORGAKRIS!i: SALMONELLA G-U40
DOSE LEVEL: MEGATIVE COWTROL - SALIE (SUJACUTE)
™
i TREATHENT: IN VIVO, ORAL, ACUTE DATE STARTED: JANUARY 19, 1373
F
o A B8 C D
TOTAL NO. MUTATICN
- ANIMAL RA: CFU X TOTAL CFU X FUTANTS X FRE (C/38)
Ei HUMEBER 10ET7/0.00HL 10EG/1.00L 10E0/1.0:0L X 1CE=3
1 111.60 18.60 13.06 .70
™ 2 30.70 15.12 5.00 .33
i; 3 98.30 16.38 3.00 b9
- 4 77.40 12.90 6.00 v
- 5 31.80 5.30 7.00 1.32 s
;; 6 1058.00 18.00 §.00 by
' 7 128.10 21.35 9.00 e
in 8 121.90 20.32 12.00 .59
{3 NO. OF ANIMALS EOUALS &
NG. CF CONTAMIMATED EQUALS 2
~
P coL. B coL. ¢ CoL. D
(X 10E8) (X 10EQ) X 10E-8)
r MEA 16.00 .50 .00
I8 RANGE 16.05 8.00 .99
s .= MAX 21.35 13.00 1.32
. MIN 5.30 5.00 .33
i
¢ SUMMARY WITH OUTLIERS REMOVED
~
I coL. B coL. C COL. D
- (X 10EB) (X 1020) (X 10E-8)
~ MEAN 17.52 8.71 49
8 RANGE . .45 8.00 .37
: MAX 21.35 13.00 .70
- MIK 12.90 5.00 .33
ISTOP

ipUtS LT

.

.

32
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‘ HOST <EDIATED ASSAY REPURT SHEET
: COMPOUNDY FDA 71-57 UKGANISM: SALMONILLA G46

DOSE LEVEL: POSITIVE CONTROL = DMN = 100 MG/x6 (SUB.CUTE)

¥

B 'ﬂ]
[

.

wf%%j”

SR

TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED: ANUAR: 19, 1973
fj A 8 c D
‘ TOTAL NOe MUTATON
ANIMAL RAW CFU X  TOTAL CFuU X MUTANTS X Fat (C/B8)
NUMRER 10E7/0,0ML 1UE8/140ML 10E0/140My A 10E=3
1 34,410 5,68 64400 11.26
= 2 44,70 Te45 113400 15,17
) 3 31,3 5.22 «0e00 15,34
4 59460 9453 102400 - 10.27
o~ 5 48440 Bel07 7700 19,55
! 6 51e70 Be62 94400 10491
‘ 7 82.10 13468 119,00 8,70
— 8 46440 TeT3 122400 15,78
! NO. OF ANIMALS £QUALS &
NO. OF CONTAMINATED EwUa. s 1
{1 TOTAL CFU OQUT OF RANGE EQUALS 1
- (X lugs) (X 10E0) . (X lOE=~3)
rj wE AN 8430 90,38 12,12
B RANGE Bo:T 568400 "Te08
MA A ) 13,68 122.00 13078
% IN 522 64400 BaT0
NO OUTLIERS ' o
STOP .- "

r
P

D

33
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STOP

COMPOUNDY FDA Tl=567

HOST ~EOIATED ASSAY REPORT SHEET

DOSE LEvEL: LOW ~ 145 MG/-G

TREATMENI: IN VIVOs ORAL» SUBACUTE

. B C
TOTai. NO.
ANIMAL RAY CFU X TOTar CFU X MUTANTS X
NUMBER 1GET/0. %L 1GEo/LeUML 10E0/1, 0L
1 3248y Se4T 14400
2 49,00 BalT 2400
3 §8,9" 14,872 1700
4 42410 “T.02 7400
5 34,7y 5.76 9,00
6 39.4Q 657 11400
7 54460 - 9410 5400
NO. OF ANIMALS £QUALS 7
NO, OF CONTAMINATED EQUALS 3
CoL. - COL. C
A (X 1ugx) (X 10E0)
E AN Hel3 9,29
RMEGE 9.35 15.00
M X 14.82 1?.00
mIN SeaT 2400

% SUMMARY WITm OUTLIERS REMOVED

COLs = COL C
(X 10€x2) (X 10€0)
HELN Be58 8450
Sy Eich Se03 15,00
oy 14,02 17400
#IN 5,78 2400

DATE STARTED!

URGANISMI SALMONELLA G=46

ANUARY 19y 1973

2456 ¥

COLe D
(X 10E=&)
le2D
2,32
2,56

24

COLe D
(X 10E=8)
1,03
1.43
1,68

e Ch
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COMPOUNDY FDA T1=57

HOST »EDIATED ASSAY REPORT SHEET

DOSE LEVEL: INTERKEDIATE = 14450 MG/<6

UO<GANISM: SALMONELLA G=46

TREATMENT: IN VIVO, ORals SUBACUTE

DATE STARTED: ANUARY 19, 1973

A

8

c
TOTAL NOe

ANTMAL RA¥ CFU X  TOTAL CFU X MUTANTS X
NUMEEK 10E7/04%ML 10E8/14 081 10E0/1,0ML
1 72490 12.13 7400
2 69440 11.57 T«00
3 51e7% 8462 15,00
4 64410 10:68 7400
5 39,40 6457 5400
6 61le90 10,82 600
7 ETeky 11.23 6400
8 ale00 10407 11,00
g 75016 1?.52 15000

NO, OF ANTMALS £QUALS &
NOo OF CONTAMINATED EGUALS 1
COLa = COLs C
(X 10E&) (% 10EQ)
MEAN 1942 8,78
RaNGE 595 10400
AP A 12452 15400
MIN 657 5400

4 SUMMaRY wIT= OUT._IERS REMOVED

COL. * COL. C
(x 10E8) (X 10€0)
¥EAN 10465 8400
Rai.GE 545 10000
Ty 12,52 15,00

D
MUTAT TON
FRE (C/B)
A l0E~g

58
W51
1.74 *
066
o 76
58
053
1,08
1,20

COL. D
(X 10E=5)
.86

1.21
1e74

53

COL, D
(X LUE=8)
75
066
1.20
53
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HOST EDIATED ASS4Y REPURT SHEET

CO#POUNDY Fua Ti=57

DUSE LEYEL: LD5 = 145,00 #G/KG

TREATMENE: IN VIVOs OHALs SUBACUTE DATE STARTED?! . ANUARY 19y 1973
il B C 0
TOTAL ~0e MUTATION
ANTMAL RAW CFU X  TOTAwL CFu X MUTENTS X - FRE (C/B)
NUMBEKR 10E7/0,ML 1UEB/140ML 10E0/1,0ML % l0E-8
1 £9.40 14,90 600 0 40
2 45,60 T80 7400 092
3 66.20 . 11,03 6.00 004
4 37400 6.1T 5.00 »81
5 34,70 - 5478 Te00 l.21
6 49,20 8420 3.00 837
7 52490 Be82 400 e 45
8 37440 6423 1,00 CWlb
NO, OF ANIMALS £ UALS i
NO. OF CONTAMINATED EwUa s i
TOTAL CFU OUT OF RANGE EGUALS 1
CULe 3 CiLe. C Cole D
- (X logs) (x 10EQ) (X log=y)
ME AN Bnbg @.88 - .61
Ria~GE 9012 _6000 1005
ANX 14,90 7400 1,21
AN 5.?8 ]‘-000 01_.6
NO OUTLIERS |

ORGANISM: SALMONELLA G=46

36



_g? HOST ~EDIATED ASSAY KEPORT SHEET
-~ COMPOUNDY FDA 71-57 ORGANISM: SACCHAKOMYCES D=3
i |

DOSE LEVEL: NEGATIVE CONTROL - SALINE

{3 TREATFENT: IN VIVOs ORALs ACUTE DATE STARTED: .ANUARY 8y 1973
f? A B c D
: TOTAL CFU TOTAL RECOMB/CFU
‘ ANIMAL RAW CFU X SCREENED X  RECOMBIN4NTS  SCREENED X
r NUMEER 10E5/1,0ML 10E5/1,0ML /1.0ML 10£-5
‘. .
1 974400 o7 6400 6416
2 1917,00 l.52 4400 2409
‘{? 3 952,00 ey 3400 3405
L 4 914,00 .91 5,00 547
5 987400 e99 6400 6408
{j 6 626400 063 2400 3,19
&. 7 40300_0 ) 040 OQ O
8 1054,00 1,05 5,00 4yT4
TOTAL | T8 31.00
- NO, OF ANIMALS £QUALS b
) TOTAL SCREENED OUT OF RANGE EQUALS z
MEAN C/MEAN B = 3255
f? COLe CoL, C COL+ D
: (X 10E5) (X 10E0) (X 10E-5)
4 mEAN 0?8 30@8 3085
F RANGE 10:5]: 9.00 ’ 6.]_.6
- Loe HAX lev2 6400 6,16
»IN ' g-‘*O Ue 0o

NO OUTLIERS

sToP

-

™y Yy T

o B

™7
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STOP

HOST ~EDIATED ASSAY KEPORT SHEET

COMPOUNDY FDA T1-5T7.

ORGANISHM: SACCHAROMYCES D=3

DUOSE LEVEL: NEGATIVE CONTROL ~ SALINE

TREATHENT: IN VIVOs ORALs ACUTE

A

ANIMAL RAW CFU X
NUMBER 10E5/1,0Mi

974400
1917,00
982,00

914,00

987.00

626400

403,00
1054,00

O~ S WY

TOT L

NO, OF ANIMALS EQUALS
TOTAL SCREENED OUT OF

MEAN C/MEAN B =

MEAN
AANGE
L. MAX
N MIN
NO OUTLIERS

B c D
TOTAL CFU TOTAL RECOMB/CFU
SCREENED X  RECOMBINaNTS  SCREENED X
10ES/140ML /140ML 10E-3%
97 . 6400 6.16
le52 4e00 2409
94 3.00 3405
91 5400 5¢47
«99’ 6400 ' 6408
63’ 2400 3,19
«40 0 O
1,05 5,00 4,74
?.86 3l@00

)
RANGE EQQALS

A%

315?
COL. = COL. C COLe D
(X 10E3) (X 10E0) (X 1UE-5)
"9t 3.88 3485
1,51 6400 6416
1.52 6.00 6.;6
'Q&O 0. O

37
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HOST +EDIATED ASSAY REPORT SHEET

COMPOUNDY FDA T1=57 ‘ ORGANISM: SACCHAROMYCES D=3

DOSE LEVEL: POSITIVE CONTROL = EMS 350 MG/:6

TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED! JANUARY 8y 1973
A B c D
_ ToTaL CFU TOTalL #ECOMB/CFU
ANIMAL RAW CFU X SCREEMED X RECO4BINANTS  SCHEENED X
NUMSER 10ES/1,0ML 10E5/140ML /1.0ML 1085
1 1807,00 1,81 22400 12,17 #
2 942,00 = 30400 31,35
3 1054.,00 ° 1,05 47,00 44459
4 574400 857 19.00 , 33.19
5 957,00 W96 28,00 - 29.2%
6 1050,00 1,05 37,00 35,24
7 "365,00 36 1400 38436
8 1378,00 1,38 50400 36428
TOTAL | 8,13 247,00

NO, OF-ANIMALS FRUALS &
IOTAL SCREENED QUI UE RANGE EQQALS

Pod
MEAN C/MEAN B = 30439

COL' D COL. C COLO D

(X 10€3) (X 10E0) (X 10E~9)

MEAN 1,02 © 30.88 32,¢1

RANGE 104& 36.0U 32042

.. ° MA X !.o(“]: 50.00 44.59

MIN $36 14400 12,17

# SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 35.6U
COLe = COoL. C COLe D
(X 10ES) (X 10E0) (X 10E-5)
MEAN T 90 32,14 35,53
RANGE 1.01 36400 15,33
MAX l.32 50400 . 44459
MIN Te36 14400 29426

STOP
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HOST nEDIATED ASSAY REPORT SHEET

COMPOUNDY FDA 71=57

DOSE LEVEL: LOW = 1.45 MG/KG

TREATMENT: IN VIVO, ORALs ACUTE

ANIMAL
NUMBER

TNV P W~

TOTAL

NO,

A

RAW CFU X
108571, 0ML

914400
308400
677,00
874,00
742400
841,00
1227400
520,00

OF ANIMALS £QUALS

B
TOTAL CFU
SCREENED X
10E5/140ML

91
«31
068\
87
74
« 84
l.23:
1.52

7410

&

TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN

)

NO OUTLIERS

B -

MEAN
RANGE
MAX
MIN

402

CoL. B
(X 10E5)
.89
l.21
1,52
31

ORGANISH!

UATE STARTED:

c
TOTAL
RECOBINANTS
/1.0ML

10400
4400
7.00
2.00
4400
7400
9400

14400

57400

CoL, C
(X 10€0)
Tel3
12,00
14,00
2400

SACCHAROMYCES D=3

JANUARY 8y 1973

D

RECOMB/CFU

SCKEENED X
1GE=5

10994
12,99
10,34
2429
5439
8.32
7433
s.21

CoL, D
(X 10E=5)
8435
10,70
12,99
2429

39
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n HOST “EDIATED ASSAY REPORT SHEET
By T Al T SHEERT
m COMPOUNDY FDA T1=37 ORGANISM?: SACCHAROKYCES D=3
o DOSE LEVEL: INTERMEQIATE = 14450 MG/iG
-
i - TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED:! .iAnUARY By 1973
- A 8 C D
TOTAL CFU TOTAIL RECUMB/CFU
ANIMAL RAYW CFU X SCREENED X  RECOMBINANTS  SCHEENED X
NUMBER 10E5/1,0ML L0ES/140ML /1,0ML lue=5
1 985400 TR 6400 6,09
2 890,00 <89 6000 Gl
3 592,00 059 500 5.45
4 958,00 96 T«00 7.-‘:‘:_[
5 950,00 .95 9400 9,47
6 9]_.‘4—.00 .9!.‘ 9,00 9485
7 1271,00 1,27 11400 8465
TOTAL | 6456 53400
NO, OF ANIMALS EQUALS 7
TOTAL SCREENED OUT OF RANGE EQUALS 3
MEAN C/MEAN B = IR
r COLe # COL. C COL, D
(X 10E5) (X. 10E0) (x 10E=5)
| MEAN 9 7.57 8,08
Es : RANGE e 68 6400 376
] ' MAK le27 11,00 9485
' Sl #IN 0'59 5090 §009
- NO OUTLIERS S
| SToP
4 F MaT INPUT
F
g‘ F UT\FIELD IS <ua>
W .
P CALDER  LINE ADDSESS
ol 165, 001042

- g

[

mw—»m’
)

40
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AUST  EDIATED ASSHY

CO -POUMNDY FDas Ti=57

DOSE LEvEL: LUS =~ 155 4w

RCT AINC)

TREATHENT: In VIVCOs UnéALs aACUTE

H
T.T:, CFU
SCREENED X
1020 /1,000

ANTH
NLM.S

X

R2y CFU X
= 10EG/1 ¢ Cril,

Im

2012.0¢
1271l.64
BG2,00
49, . 00
545,08
393.595
08600

2,01
le27
2D
e
\5é
e 3%

ot

SN W e

TOT..L HeH3
NO, OF anloonL

5 Tas L3
TOTzl. SCREEMNEL

QUT CF Runbl BEaUan:

CEAN C/wEAN B = 11 1-

W SUMmmerY w17~

SEAN C/iEAN B L,x5

Clile
(x 10:%)
R e B0
Vs T 1.&2
WA A Zatil
MIN 39

REPORT SHEET

QIGANISH:

UATE =TARTED:

c

TOT=4
REC BINANTS

/1. 08

%e00
12400
9.00
15.00
4e00)
8400
Telit

63,00

ClL., C
(A 1020)
9400
11,09
15400
400Q

GUT IERS REMOVEL

CCL. C
(X 1056)
8400
Be00
12,00
4400

AiUaR: By

Cil.e D
(X 10Z=5)
1.19
26.1"1"
39,412
3.9~

CCLe. D
(X 105-5)
12,76
15,38
20.30
3455

41
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™ o #GAT EUTATED ASSAY HEPORT SHEET

— CO POUNDT FDs T:~27 O<GANISKH! SACCHAXO" “CES D-3
;
L DOSE LEVEL: WEGTIVE CONTRGL. = SALINE SUBACUTES)

N TREATMENT: IN VIVD, CGRAL, ACZUTE JATE =TARTESY ABRIL 23, .3

P ' B C D
! TiTx, CFU TOTaL - ECUME -CFU
ANTIMAL RAW CFU X SCALEAED X SECO BINNTS SCHEENED X
NUMRES 10E5/1. 060 1ina/lelmiL /1o Umi 15:-n

-

! ,

& 1 724, 140 o TE 2000 2.7+
? STELOU %5 3,00 BT

F 4 4E3,00 o8 1,00 Cei)7
5 364,00 e 30 1400 Zent)
A 32T, 040 +33 Use e

-

342,00 o34 1,00 2,2

B |

TOT ot 3.78 10@00

A |

NO, OF ANIMaLS ZoU. 3
NQo OF COxTaMimiaTED ZuU. -
ToTAL SCREENED GUT oF R4anGE EaUals

A

FEAN C/mEAN B = S I8

{? Coie CoLe C Clte D
B . (A lus=) (x 10E0) (;, 105=23)
CE N . e D& o 43 ol

S G 0D 300 Jeb

,,9'3 3.0(: 30:5

. P )
N [ReIe] ‘e ‘.

/T

$osUsiie Y wIT= OUT TERS REMOVE:D:

CoLe = COLe C CoLe D
{a 1il2) (X 10t0) (X 16Z«)
AR 035 1467 - Ce83
R oS 2e 0 le61
ey 095 3,00 3,58
=N o34 ’ 1,00 ce07

~
£
¢

- STeP

42
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HOST MEDIATED ASSAY REPORT SHEET

™

COMPOUND: FDA T1-57 ORGANISM: SACCHAROMYCES D-3

DOSE LEVEL: POSITIVE CONTROL - EMS=350 MG/KG 1.M. (SUBACUTE)

j—

M |

fosa

TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: APRIL 23, 1973
A 8 C D
TOTAL CFU TOTAL RECOMB/CFU
- ANIMAL RAW CFU X SCREENED X  RECOMBINANTS  SCREENED X
| NUMBER 10E5/1,0ML 10E5/1.0ML /1.,0ML 10E-5
- 1 | 664,00 .66 32.00 48.19
| 2 972.00 .97 41,00 42,18
L 3 384.00 .38 38.00 98.96 ®
4 745,00 .Th 37.00 49,66
5 541,00 .54 32,00 59.15
6 872.00 - .87 50.00 57.34
7 942,00 .94 47.00 49,89
- | _
;E TOTAL 5.12 277.00
- NO. OF ANIMALS EQUALS 7
i NO. OF CONTAMINATED EQUALS 2
P TOTAL SCREEMED OUT OF RANGE EQUALS 1
-fg MEAN C/MEAN B = 54,10
i
‘ CoL. B coL. C COL. D
¢ (X 10E5) (X 10E0) (X 10E-5)
E MEAN 73 39.57 57.91
: e RANGE .59 18,00 56.78
MAX .97 50.00 98.96
MIN .38 32.00 42,18

o X SUMMARY WITH OUTLIERS REMOVED
MEAN C/MEAN B = 50, 46 .
-
§ coL, B CoL. C coL. D
(X 10E5) (X I0EQ) (X 10E-5)
—- MEAN .79 39.83 51.07
| RANGE <43 18.00 -16.97
= MAX 97 50,00 59.15
[ sTop
LJSRU'S:.8
!
"

43
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08T EDIATED ASSay REPORT SHEET

CO. - PCUNDY FuU. Ti=57

SOSE LEYEL: Lo¥ - L 45 G/ 6

TREATMENT: In VIVOs ORple SUBACUTE

B
ToT.L CFU
ANTHAL Ap SCHEENES X
B R 10E5/1 . 0L 1033/1 4040

360,00 « 30
412,00 4l
385,00 38
447,00 o4&
S085400 ' 51
340,090 . 3G
72200 072

~N oUW e

TOT w0 3.17

NO, OF AWIMALS #wldiob
TOTerL SCREEMED QUT GF wanBe calail

CELN C/MEAN B = 13 24

w0 wUmparY wlT-

YEAN C/MEAN B = 12.69
CCL-Q N
(3 1085)
KR o 47

R CLcA 3%

WS ol 2
CIN o 3E

USGANISHE SACCHARO!

DATE STARTED? APRIL 23 1973

c D
TOT L “ECUMB CFU
RECOBINWNTS  SCHEEMED
/1. 0ML Luies

ZQQG 5;
7«00 : 16,99
3006 TeTY
5,00 11,31
Ba00 15,75
3400 23,53 “
9400 12,47

42:0()

CaoLs, C Cri.s D
(x 1050) (4 15E-3
Ga00 3
Te00 lo,03
Fa0u ‘ s
2400 Seb

CUT IERS EMOVE.

CGLe C Ole D
(X 10E%) (X 108=3)
S.67 1183
T«00 11.50
9.0U 1‘3@99
ce00 S5e4°

44
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HOST

CC POUNDYT

FOo. Ti=%7
DOSE LEVEL:

TREATMENT

ANTHMAL

DNTRR e e

Sagd CFR o X
10E%/1, Gmin

B
354@&@
T334 0
2 Lt
79:;' PRERY]
5:7Tat
GE. el
: 32,0
9 TT5siiu
10 I1310.00

U w0 N

i

¥y om~y

NOs OF ANI ALS

~EAN C/MEAN B =

P8 o
AT e

i

EGILTED ASS:Y

INTE«#EeI TE

IN VIVOs Orais SUBACUTE

RS TR

REPORT SHEET
OHGANLSM S
- lae¢5 #G/ 3

DATE STARTED!

T Mo R
AR

C

ToT ., =
SECOEINANTS S5C
/laCrL 1

R M ¥ 1]

&

n

SO
= n

Oy =t
RS
T -

Laa i 4

[

{3

19

N o
—

-

o

™ s C

.86 600
0 32 440V
o 76 11609
53 1z.0¢
79 10600
« 05 Te0U
i GelU
s 33 900
o 17 9,00
1,31 8400

7'"“4‘ 84’90\.’

COL»
{(x loe=)
e fO
e 94
1,31
¢33

COLe C
(X 10E0) (%
& ol
12462
4e00

CoLs. D
1oE-5)
12,44
21,33
27 « 44

6ell

SUmi .Y WIT~ UUT IERS REWOVE.

L2

CUl
{n 1025
el
90
1,31
35

COL. C Clie
(X 10E0) (v 108=
Se33 1
Bell 5ot
12,00
400 Gell

SACCHA®D=YCES U~3
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HOST  EDI4VED ASSay KEPOHT SncET

CC POUNDY FDy 7i-27 O=GANIS(E SACCRARO -CES D=3
¥
L)
Ej DOSE LE EL: LIS ~ 123 o A6/ 6
TREATHENTt Iy VIVOs Owrik.» SUBACUTE OATE STARTED: ARRI. Z23¢ 197

{E

i3 C D
T.T . Cru ToT-0 &

ANTN AL LAy CrU X SCHEENED K =ECT-BUINWNTS 5C
NG e 1o0Es/) . 0kL 1024/ a0k, /1000 i~

2400 . 38 4400 1ignt?
T e"‘ 500 l£=:>
20460 032 200 6,25
: ) e 33 30U TelS
508,00 o> 9,00 17.72
31T 04 Py 5,00 12,77
608,00 el 500 l2,2%

SN UTPS W
w
L ]
L
o

TOT i ' 2,566 33,00

-1 ™

NO, OF panIwpls “wlals
TOTAal. SCREENED OUT OF Rando gwUei

SEAN Cr¥EAN B = 12 e

M

CC’L; COL e C Cile D

(x liss) (A 10£0) (X lug~3)

v CUN e 38 4,71 12, 3
A o B £ 19 7407 11.77
‘. el 3400 17,72
I 037 200 6ol

3

g
S

NO QUT. TEw:
STOP

|
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3. Toxicity Data - Test II
a. Acute - Mice .

Compound FDA 71-57, Menthol, was prepared as a
37.5% (w/v)'émulsion and administered as a single oral dose to five groups
of six male mice (average body weight 36 grams) at dosages of 2006; 2500,
3200, 4000 and 5000 mg/kg.

Signs of toxicity or abnormal behavior were
limited to depressed activity on day one. The observation period was eight
days. Necropsies were performed on all animals that died and those killed
at termination. No gross findings were observed.

The acute oral LD50 in male mice for compound

FDA 71-57 is 4384 mg/kg. The confidence 1imits and LD5 could not be calculated.

The L050 was calculated by the Reed-Munch method (Huldah Bancroft, Introduction

to Biostatistics, Chapter 18, Hoeber-Harper, New York, New York, 1957).
b. Subacute - Mice

Compound FDA 71-57 was prepared as a 37.5% (w/v)
suspension in 0.85% saline. The test substance was administered to five
groups of six male mice (average body weight 35 grams), daily for five days
at dosages of 2000, 2500, 3200, 4000 and 5000 mg/kg. Signs of toxicity and
abnormal behavior included depression (day one), excitability, rapid respira-
tion and unthrifty appearance (days two through eight). A1l animals that
died and those killed at termination of the 14-day observation period were
subjected to gross necropsy. No abnormal gross findings were observed. The
14-day subacute oral LD50 in male mice for compound FDA 71-57 is 2652 mg/kg
with 95% confidence limits of 1951 to 3218 mg/kg. The LDS is 1540 mg/kg.

The statistical evaluation was made by the probit analysis of Finney..

[B BIONETICS
Litton
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TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-57

MENTHOL
TEST 11
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ACUTE
TOXICITY DATA

COMPOUND FDA 71-57

MICE
Solvent: 0.85% saline -
Dosage Form: Emulsion
Animals: Male mice with an average body weight of 36 grams. Al]l

animals were observed for eight days.

Toxicity Data:

Dose
mg/kg

2000
2500
3200
4000

5000

[:B BIONETICS
Litton

# Dead/# Animals

0/6
0/6
0/6
1/6

6/6

Day of Death and Necropsy

None
None
None

Day 4 (1): No gross
abnormalities.

Day 2 (6): No gross
abnormalities.

49
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Solvent:
Dosage Form:

Animals:

Toxicity Data:

SUBACUTE
TOXICITY DATA
COMPOUND FDA 71-57
MICE

0.85% saline
Suspension

Male mice with an average body weight of 35 grams.
A1l animals were observed for 14 days.

Dose

mg/kg # Dead/# Animals Day of Death and Necropsy

2000 2/6 ' Day 2 (2): No gross
abnormalities.

2500 2/6 Day 1 (1) and Day 2 (1):
No gross abnormalities.

3200 3/6 Day 2 (2) and Day 6 (1):

No gross abnormalities.

4000 6/6 Day 2 (6): No gross
abnormalities.

5000 6/6 Day 2 (6): No gross
abnormalities.

[B BIONETICS

‘Litton
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4. Host-Mediated Assay - Test II
Compound FDA 71-57, Menthol, was tested acutely against
all three indfcator strains at new dose levels of 500 mg/kg and 5000 mg/kg.
A single subacute dose level of 1150 mg/kg was tested against all ‘three
indicator strains.

Results from all tests were negative.
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-57
MENTHOL
TEST II
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COMPOUND:

ACUTE
NC
FC
AL
Al
AH

SUBACUTE

NC
SL
S1
Sid

IN VITRO

NC
PC

*

HOST MEDIATED ASSAY

SUMMARY  SHEET

FDA 71-57
SALMONELLA
- TA1530 G~-U46
MMF MFT/MFC MMF MFT/MFC
(X 10E-8) (X 10E-8)
8.04 .94
67.39 5.38 187.14 199.09
0. 0. 0. 0.
6.27 l76 .88 .j“
u.l6 052 1051 ’ lo6l
1.00 1.00
0 0. 0. 0.
0 0. 0. 0.
0. 0. 0. 0.
TAL1530 G-46 D-3
, % CONC % SURVIVAL

TS

D N0 0 s

SACCHAROMYCES D-3

MRF
(X 10E-5)

13.77
102.08
0.
14,28
21.61

R X 10E5

MRT/MRC
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HOST MEDIATED ASSAY

SUMMARY  SHEET

COMPOUND: FDA T1-57

SALMONELLA A SACCHAROMYCES D=3
TA1530 6-L6
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10C-8) (X 10E-5)
ACUTE
NC 4,40 1.55 16.05
PC . 119.12 27.07 239.43 154,47 §3.24 5.19
AL 0. 0. 0. 0. 0. 0.
/\’\I O. O‘ 0. O. 0‘ Oo
A 0. 0. 0. 0. 0. 0.
SUBACUTE
NC S 4,40 1.55 | 16.05
SL 0. 0. 0. 0. 0. 0.
SI O. O. O. O. 0' O.
S o 4,32 .98 2.16 1.39 16.62 . 1.04
IN VITRO TAL1530 G-L6 D-3
% CONC % SURVIVAL R X 10E5
NC
PC )
STOP .

SRU'S: . 4
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AEPUKT SHZET

-

UsGaNISMI SALMONILLA TA1S3

DOSE LEVEL: POSITIVE COMTRUL = Ded = Lo G/

TREATAENT: I8 ViV Gdals wCUTE

3

AMT#AL.
MUMSE

#Ax CFU A
10ET/6, AL

TOT L

19410 )
G% a3 1
i
1
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TRLT.
SQGQU )
5600 a2
67,00
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4942
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0o OF aNTwALS
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TOT:. e
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11z2Za 00
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1226 ,a0
RV
44400
215,00
350,460
gloa0C
69§aﬂ@
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DOSE LEVEL$ MEBATIVE CONTROL. = SiLINE

TREATMENT ¢

BNIMAL 7
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LSRNt N PN A W S

[ociEVo BR ¢ GBI 63

N

MO, OF ENIMALS

NO QUTLIZRS

3

A

36q@ﬁ
D30

LAY .
[P
FeRe P 4
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D87
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34,
44,

EENE VRS 1
oot

W

g

TR
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&
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COMPOUND: FDA T71-57

fe s
i s

m
t TREATMENT: IN VIVO, ORAL, ACUTE
g?
¢ A B
-~ ANIMAL RAW CFU X  TOTAL CFU X
jg NUMBER 10E7/0.6ML 10E8/1.0ML
1 41.60 6.93
r 2 35.20 5,87
i 3 39.10 6.52
il 40,80 6.80
;‘ 5 32.40 5.40
| 6 37.40 6.23
7 40.50 6.75
: 8 39.50 6.58
N 9 39.30 6.5
10 33.10 5.52
f? NO. OF ANIMALS EQUALS 10
” coL. B
I? (X 10E8) -
5 MEAN 6.32
RANGE 1.53
; MAX 6.93
f} MIN 5.40

NO OUTLIERS
STOP
SRU'S:.6
1]

T3

s

.

3

i

AN

=)

F S

PHPE A PNt PWPH DU U DIt D P it e P D 3 D PR R e K ¥ T < T & T L A v U VIS
L] L ] » B . . R L] - N . N . L] L] . L ] - - [} » - a - - - Y - - o v

HOST MEDIATED ASSAY REPORT SHEET

DOSE LEVEL: POSITIVE CONTROL -~ DMN - 100 MG/KG

c

TOTAL NO.
MUTANTS X
10E0/1.0ML

7133.00
886.00 -
830.00
861.00
657.00
818.00
546,00
881.00
581.00
683.00

coL. ¢
(X 10E0)
747.80
342.00
888.00
546,00

ORGANISM: SALMONELLA TA1530

ODATE STARTED: MAY 24, 1974

D
MUTATION
FRE (C/B)
X 10E-8

105.72
151.36
127.36
126.62
121,66
131.23

80.89
133.82

88.70
123.80

CoL. D
(X 10E-3)
119,12
70.47
151.36
80.89
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HOST MEDIATEDL ASSAY REPORT SHEET

COMPOUND: FDA T1-57

DOSE LEVEL: LLS - 1150 MG/KG

TREATMENT: IN VIVO, CORAL, SUSACUTE

A B
ANTIAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.0ML 10EG6/1,0mML
1l 36.10 6.35
2 40,50 6.75
3 55.70 9.28
it 45,30 "7.55
5 39.20 .53
6 49,30 g.22
T 35.70 5.95
8 54.70 9,12
NO. OF AMNIMALS EOQUALS 8
TOTAL CFU OUT OF RANGE EQUALS 2
CCL. B
(X 10EE)D
MEAN 747
RANGE 3.33
MAX 9.28
MIN 5.95

NO OUTLIERS

o

ORGAMISH:

C
TOTAL NO.
MUTANTS X
10£0/1.0ML

36.00
24,00
31.00
39.00
31.00
22.00
34,00
34,00

CoL. C
(x 10E0)
31.38
17.00
39.00

22.00

o
MUTATICN
FRE (C/8B)
X 10E=§

coL. D

(X 10&-8)
4,32
3.04
5.71
2.06

SALMONELLA TA1530

DATE STARTED: MAY 24, 1074
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HOST ~EDIATED ASSAY REPORT SHEET

")

Lo o)

CO#POUNDt FDA T1=-57 OKGANISM: SALMONELLA G-46

)

]

DOSE LEVEL: NEGATIVE CONTROL - SALINE

TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED: APRIL 17, 1974

- A B C D
fi TOTaL NO. MUTZTION
; ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/040ML 10E8/140ML l1ue0/s1,0mi X 10E=-8
~ tRe /0 2y te Ul 2UEV/ 1.0 -
L 1 72440 12407 11,00 .91
2 75,50 12458 - 8400 e 64
} 3 45,00 " Te50 12,00 - 1460
‘; 4% 73.9\} ;2023 ) 15000 1.23
- 5 71460 11493 9400 W15
~ 6 69,80 11,63 9100 77
li 7 99,60 16,60 11,00 066
L 8 5105"3 8058 4,00 o7
9 62,40 10440 12.00 - 1415
g 10 52450 78480 11,00 o L.z
£
NO. OF ANIMALS z@ualL$S 10
”™ .
I ChL. & coL, C CoL. D
’ (X 10E8) (X 10£0) (X 10£~8)
wE AN 11023 100?0 94
{? RANGE ER T 11,00 1,13
MIN Te50 4400 o417
Q NO OUTLIERS
IET N
;E
=
H

-

£ TP

13

)
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HOST “EDIATED ASSAY REPORT SKEET

COMPOUND: FDA 71-57

DOSE LEVEL: POSITIVE CONTROL = DmN = 100 MG/KG

A B c
TOTAL NO.
ANIMAL RAW CFU X  TOTAL CFU X MUTANTS X
NUMEER 10E7/045ML 10E8/140ML 10€0/140ML
1 33,70 5.62 1095,00
2 '“31;33 5.2? 1100.00
3 41,40 6490 1121,00
4 39,00 6650 1010.00
5 76440 12,73 615400
6 35490 5,98 1405,00
7 36,60 6410 1151,00
8 '40.20 6.?0 ‘;352n00
9 53,00 8,83 2742400
10 35,90 5498 980,00
NO., OF ANIMALS E£QUALS  1¢
COLe & CoL, C
(x 10EQ) (X 100)
E AN 7406 1257.10
RAWNGE Te52 2127,00
M A 12,73 274?.00
HIN Se22 615,00
.k - # SUMMARY WITH OUT IERS REMO ED
COLe 5 CoL, C
(x 10€8) X 10E0)
. MEAN 6413 1151,75
RANGE 1,68 T425,00
AX 6490 1405,00
SIN 5422 980400

TREATMENT: IN VIVOs ORALs ACUTE

ORGANISM: SALMONELLA G=45

DATE STARTED: APRIL 17, 1974

D
MUTATTON
FHE (C/B)
% 10E=8

194,495
210,86
162,46
155,38
48430 *
234951
188,68
201,79
310,41 *
163479

CoL. D
(X 10E~#n)
187,14
262,11
310441
144030

COL, D
(X 10E=8)
189¢~9
T9.43
234,481
155.38
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HOST MEDIATED ASSAY REPORT SHEET
COMPOUND: FDA T71-57 ORGANISM: SALMONELLA G-46
DOSE LEVEL: INTERMEDIATE - 500 MG/KG
TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: APRIL 17, 1974
A B C ’ D
TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0.6ML 10E8/1.0ML = 10E0/1.0ML X 10E-8
1 82.00 13.67 8.00 .59
2 73.80 12.30 7.00 57
3 101.30 16.88 12.00 Tl
5 61.50 10.25 9.00 .88
6 67.30 11,22 14,00 1,25
8 65.70 10.95 13.00 1.19
9 4,10 7.35 5.00 .68
NO, OF ANIMALS EQUALS 9
NO. OF DEAD ANIMALS EQUALS 1
coL. B coL. C coL., D
(X 10E8) (X 10E0) (X 10E-8)
MEAN 11.91 10.33 .88
RANGE 9.53 9,00 .68
MAX 16.88 14,00 1.25
MIN 7.35 5.00 5T
NO OUTLIERS
sSTOP T

-SRU'S:.6
!
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COMPOUND® FDA T1-5T

HOST wEDIATED ASSAY REPORT SHEET

DOSE LEVEL: HIGH - 5000 MB/KG

TREATMENT! IN VIVOs OKALs ACUTE

A B c
TOTAL MO
ANIMAL RAW CFU X  TOTAL CFU X  MUTANTS X
NUMZER 10E7/045ML  L0E8/1,0ML  10E0/140ML
1 49.80 8430 13.00
2 65,10 !0.35 ’ 16900
3 57.30 Fa05 5.00
4 30,40 5,07 14400
5 32,70 5445 12,00
6 53470 6495 14400
7 74,20 12,37 6400
NO. OF ANIMALS £QUALS 7
TOTAL CFU OUT OF RACGE EQUALS 3
ClLe = COL. 9
(x 1048) (X 10£0)
BebS 11.4?
Te30 11406
12,37 16,00
‘5967 : '5000

ORGANISM: SALMONELLA G=46

D
MQTQTEON
ERE (C/B)
A ;OE-B

1,57
1eaT

'52
-
2,25
T e 49

COL. D
(X 10£=5)
151
2.28
2+76

049

DATE STARTED: A*RIL 17, 1974
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4
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7
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o
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e
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TREATUEMNTS In VIV, Ovd s wCUTL

c
TOT. o nMOe
BuTanTsS A
102G/ 1, Ok

3

Fa el TuTel CFU X
10770, mie 1Gus/la0i.

57.3. HaD
DY b1 EP AL
Hog Bl B,43

:
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et
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3140400
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BT%, 40
172540¢C
£olédq i)
2T40.00
2349400
143106
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1
>
3

2,7 ) 7.1z
P Bel3
o i L6e3.
s 30 1;‘.,C
e 31 iﬁg?k
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D~ R
P

O NN O

<G

NO o OF AnIMALS IWUALTD 1

Cois Chia ©
{ < l'.j,\’:.) (A lUL\')
2293,9
2&61:0\‘
AT 400

-

-3
Ly

U‘
B AR ol
o

® ¥
P AU IS

G

L Ay

MO CUTLTEHS

LODrESS
001024

Lr»-\TE ‘ﬁTﬂé‘iT’E!,g:

#

2l. 1374

3]
AUTAT O
Fae 08,

10¢~&

261,67
317,17
26k ,2%
116,17
241,63
Y-S
3.0
215,19
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Cl;ié..t D
{n log~1)
239,43
2T2e43
355,59

11=417
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COPOUNDS FDa Ti=sT
DOSE LE?EL:_LU& - 1150 m3/:5
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ot 10E7/0, 41

plaMaes
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N
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NOe. OF ANIMALS ~SUaL=® y
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TOTAL CFU OUT OF RaeGE Zudiis

Cu L ®

(4 10%-

S 13.
s A 24'\ 1

]

3

23,23

I el

(%)

Gl CFU K
luz.‘./l . DML_

)

EDIWTED ASSA? HEPURT SAEET

UsLANISM: SALMON-LLA G-e6

SATE HTARTEDD nay 31, 1974

TOT o nQa MUTT1ON
MUToNTS K Feb (L8
1020/1,0GmM1 A 1loE-6

13,00 =y
QBUO .'?2
19.00 2429
9,00 1.2
10,00 34
45,09 Y-
4400 -1

Coi.. C
(X 10840)
15,57
4l, G
404,01

4400

=
Lo}

kX
(@}
bt )
TRt DN O

® & a » jitae

(PSR aeE S |
—

N

#oLUMM. Y w]TH OUT IErs REMOVED

TCiws

(x lu=:)

TN 14.3

£9.23

o)
L

5

.
4

COL. C . COue D
(A 10EQ) (X 10E=3)
1~°6?' 1.;?5
15.0¢ Zeb4
19.0¢ Ce 9
4a0i o34
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STOP
SRU'S:.5
t

HOST

COMPOUND: FDA T71-57

DOSE LEVEL: NEGATIVL CONTROL - SALINE

TREATMENT: IN VIVO, ORAL, ACUTE

A

ANIMAL RAW CFU X
NUMBER 10E5/1.0ML

1122.,00

869.00
1303.00
2950.00

650.00
1105.00
4493,00

-~ W1 o

TOTAL

NO. OF ANIMALS EQUALS
TOTAL SCREENED OUT OF

MEAN C/MEAN B =

MEAN
RANGE
MAX
-t MIN
NO OUTLIERS

B
TOTAL CFU
SCREENED X
10E5/1.0ML

1.12

q87
1.30
2.95

.65
1.11
.49

12,49

7
RANGE EQUALS

13.77

COoL. B
(X 10E5)
1.78

- 3.84
4,49
065

MEDIATED ASSAY REPORT SHEET"

ORGANISM: SACCHAROMYCES D-3

DATE STARTED:

C
TOTAL
RECOMBINANTS
/1.0ML

27.00
14,00
36.00
21.00
17.00
14,00
43.00

172.00

COL. C
(X 10E0)
24 .57
29,00
43,00
14,00

MAY 23, 1974

D
RECOM3/CFU
SCREENED X

10E-5

24,06
16.11
27.63

7.12
2€.15
12.67

9.5

CoL. D
(X 10E-5)
17.62
20.51
27.63
7.12

52110
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HOST MEDIATED ASSAY REPORT SHEET
‘p .
COMPOUND: FDA 71-57 ORGANISM: SACCHAROMYCES D-3
~ DOSE LEVEL: POSITIVE CONTROL - EMS - 350 MG/KG I.M.
" TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: MAY 23, 1974
p—
A’ B C D
_ TOTAL CFU TOTAL RECOMB /CFU
ANIMAL RAW CFU X SCREENED X RECOMBINANTS SCREENED X
NUMBER 10E5/1.0ML 10E5/1.0ML /1.0ML 10E-5
- 1 1084.00 1.08 198.00 182.66
2 841,00 .84 89.00 105,83
3 906,00 .91 9l, 00 103.75
- 4 1020.00 1.02 91.00 89.22
6 1462.,00 1.46 160,00 109,44
- 7 1511.00 1.51 42,00 27.80
: 8 1016.00 1.02 98.00 96 .46
9 2031.00 2.03 218.00 107.34
10 924,00 .92 185.00 200,22
la )
TOTAL 12.13 1238.00
- NO. OF ANIMALS EQUALS 10
MEAN C/MEAN B = 102.08
o coL. B coL. ¢ cCoL. D
(X 10ES5) (X 10E0) (X 1CE~5)
MEAN 1.21 123.80 107.00
- RANGE 1.19 176.00 172.42
f . MAX 2.03 218.00 200.22
MIN .84 b2.00 27.80
- NO OUTLIERS
STOP
" SRU'S:.5
{
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AO8T EQIA[;D ASSnuYy 5EHUKI ShaEI

CO ‘POLNDY FDiy Ti=57
DUSE LEVEL: INTERMECL TE

TREATMENT: I8 VIVCs OZA s ACUTE

ANTMAL
MUMSER

“haw CFU A 5
10EZ/1, Uni 1

22700 23
429,00 YA
880,350 88
S50R, 00 en?
16264360 : 1,53
219,00 o2

10400 61

SO U B L e

TOTAL 3.99

NOs OF ANIMALS QUGLS '
TOTAL SCREENED OUT UF RunBE Eaua. s

MEAN C/HEAN B

"

Ty~

Cut,

(X 1eas)
o T
5&'31.

1,03
Te22

# 5UMA RY XIT- OUT IERS REMOVEL

MEAN C/iEAN B

1

11.17

CUL,
(% 1uEe)
=1
3 W51
e 1,43
<IN 22

< aN

- 500 MG/KG

DATE = TA-Taus

c

TOT 2.,
REeCU BINaNTS
/}.QM;

200
TeUl
7400
;?90("
10.00
3,00
5. 04

87,00

.

Cile C
(X L0£Q)
Gals
los vy
1,00
N

ClUls C
(k L0OED).
0e33
Lo 0y
1,00

UHGANISIA: SACCHARO vCES B~

wAY 23s 974

0

HECUMB - CFU
SCEENTY A

1l
15,95
TTe9
3Z.31
el
43& H v
.?'&

Cll.. ©
(A 1UE~3)
13417
15488
2l 3
1495



[

An

)t

HUST ~E0IATED ASSAY REPus[ SHEET

CO:POUNDS FDA T1=:27 OHBANISHME SACCHARD «7VCES D=y
DOSE LEVEL: HIGH - 5000 MG/KG

TREATMENTS IN VIVGe OitAiy ACUTE SATE “1AATED

) o

SAY 23, .57

i B C "
2Tl Cru ToT i #EC.MB CFU
CENED X anu BIN:NTS SCrEency A

ANTHA C I edhat:
/l OML IL,UﬂL logms

NUMAER

B
i

Ra - CFU X 3
10ES/L 4 oL lug
542400 v 54 11400 20,30
34“"“ L Qa4 Stec?
532,00 53 20400 57450
ST8. Uy el 13400 C19,17
295400 030 .lleOL Soels
‘f;x??-oUO .‘é?? Q(j ;;Q‘g{:

UL W T b

NO. OF ANIMALS = UALS ;
TOTal SCREENED OUT GF RANGE EaUaL:

MEAN C/#EAN B

u
o
-
—

Ciilba Clue C Clis D

(# lose) 2 lo=l) (A 1iiez)
Y 20 13,09 2a,4¢
NG 1,00 1za.04 ém.éa
PR 1 24 2J;uu 3729
"N QZ‘? .(H} lle9u
NO OUTLIERS ’ : S



STnp

DOSE LEVEL: NEG2TIWE COrTedbh - SoLThe

ANTHAL Pad CFU X

NUMER

Eee BEN IEe JES I ILAR VERRAR I

—
-

TOT L

HGST  molaTed ASSAY wnbPLAT SHEET

VIVO, U¥A_s 3SUBACUTE

]
T4T7: CFU
“CHREENED X
10837 e 000

4id g 0 o
424,00 o4z
789,04 g
296, G
£31aid D3
ailatid P
NN SPRLEY o 44
175,00 175
‘OE)ZOLU .63
655,030 Y

Tsle

NG OF AMIMALD 3003 1

MEAM CrvEin 8

NO OQUTLIERS

= 164 =

OrEanISy

DnTE STAKRTELS

C

TuTau
=eCl BLN-NIS

15,00

.00
11,00

“e00

&QUU
15@0[)
11,00
15400
13.0¢
11,00

11:.00

CGiLe C
(x 10£0)
1;.5»
Te00
13.0“
WD‘.OU

SACCHARC: YCES D=3

Ed

FeY 3. 197

)]
e CUMB/CFU
SCHEENED X
oo ==

G0 e 99
18,57
14,44
49
12,08
31,19
25,17
BeaH%
19, 44
16,79

Cole D
(x luz~9)
13,78
.t
3lel9
CSO_Q



TSwlTCH IN$:KS1G
L SAL

-

MEDIATED ASSAY REPOURT SHEET

ORGANISM: SACCHARUMYCES L-3

VATE STARTED:

C
TOTAL

RECOMBINANTS

/1l.0ML

T3.00
52400
144060
44 400
54,00
67400
66.00
73400
93400

S5v6.00

CoL. C
(A 10£0)
6b.22
49,00
33.00
44,00

-
HOST
F
B
COMPOUND: FDA 71-57
-
i DOSE LEVEL: POSITIVE CONTROL =EMS = 35U MU/KG leMe
- TREATMENT: IN VIVOs OrAl.s ACUTE
A B
a TOTAL CFU
ANIMAL RAwW CFU X SCHEENED X
NUMBER 10E5/71.0ML 1069/140ML
- _
{
’ 1 1055.00 1.00
2 5T9.00 58
- 3 646,00 05
! 4 431.00 «43
: 5 993,00 .99
6 655,00 e 65
r 7 1050.00 1,05
L 8 945,00 YA
9 505400 e 80
-
: - TOTaAL 7.16
i  NU. OF ANIMALS EQUALS 5 _
: NC. OF CONTAMINATFD EGUALS 1
MEAN C/MEAN B = 83ec4
r;F
i COL. &
(X 10t5)
- ME AN 80
* RANGE 62
i - s MAX 1-06
p— : MIN 045
% NU OUTLIERS
L STOP
SRUIS: .5 '

MAY 3. 1974

D
RECUMB/CFU
SCHREENED X

1oe-5

69,13
89.81
114,55
102.09
94,38
102.29
62.86
77425
115.53

COoLe D
(X lue=5)
87.54
61.15
115.53
54.38
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HOST MCEDIATED ASSAY

COMPOUND: FDA T1-57
DOSE LEVEL: LDS - 1150 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE

A B
TOTAL CFuU
ANTMAL RAW CFU X SCREENED X
NUMBER 10E5/1.0HL 1085/1.0ML
1 922.00 .92
3 909.00 .91
4 1247.00 _ 1.25
5 541,00 Ok
6 217.00 .22
7 533.00 .53
TOTAL ” 5.05
NO. CF ANIMALS EQUALS 7
TOTAL SCREENED OUT OF RANGE EQUALS
MEAN C/MEAN B = 16.62
CoL. B
(X 10ES5D
MEAN .72
RANGE 1.03
MAX , . 1.25
MIN .22

NO OUTLIERS

RECOMBINANTS

REPORT SHEET

ORGANMISH:

DATE STARTED:

.. C
TOTAL

/1.0

14,00
11.00
11.00
15.00
14,00

7.00
12.00

64,00

ceL.

- (X 10EOD
12.00
8.00
-15.00
7.00

MAY 3, 1974

D

 RECOMS/CFU

SCREENED X
10L&-5

15.18
16.03
12.10
12.03
25.88
32.206

coL. D

(X 10E-5)

19.43
20.23
32.20
12.03

SACCHARCMYCES D-3
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5. Cytogenetics - Tesf I
a.  Inyivo
(1) Acute study
The negative control group contained no
aberrations. Al1 three of the dosage level groups of the test compound con-
tained no aberrations. The positive control group exhibited the expected
severe chromosomal damage due to the positive control compound. The mitotic
indices were within normal Timits.
(2) Subacute: study
The negative control group contained no
aberrations. None of the dosage lTevel groups of the test compound contained
any aberrations. The mitotic indices were within normal limits.

b. In vitro

The negative control group contained two cells with

bridges. The medium and high level dosage groups of the test compound each
contained a cell with an acentric fragment. The values for the positive con-

trols were within normal limits.

EB BIONETICS
Litton
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c. CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-57
MENTHOL
TEST I

[B BIONETICS
Litton
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1 1T ) 1 } 1
Dosage
Compound (mg/kq) Time*

legative Control  saline 6
‘ 24
48
Low Level . 1.45 6
24
48
Intermediate Level 14,5 6
24
48
Los ©145.0 6
, | 24
48
PositiQe Control TEM 0.3 48

*  Time of ki1l after injection (hours).
** Cells that have polyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations (a).

*** Parcent of cells in mitosis:

++ Duplicate aberrations in a single cell will cause this to be a % less than a summation of the %
‘aberration seen.

6L

500 cells observed/animal.

1 ) I 7 7Y Y OTTY OTTY Y )
MENTHOL
FDA 71-57
ACUTE STUDY
METAPHASE SUMMARY SHEET
% Cells % Cells % Cells % Cells

No. of No. of Mitotic with i Other with
Animals Cells Index % %% Breaks Reunion Aber. ** aber.++

3 150 5 0 0 0 0

3 150 6 0 0 0 0

3 150 8 0 0 0 0

5 239 5 .0 0 0 - 0

5 250 5. 0 0 0 0

5 209 7 0 0 0 0

5 219 4 0 0 0. 0.

5 250 4 0 0 -0 0

5 250 8 0 0 0 0

5 250 5 0" 0 0 0.

5 250 6 0 0 0 0

5 229 6 0 0 0 0

5 250 5 1.2 21 5.2(f) 37

‘ 10.4(a) : ‘



MENTHOL
FDA 71-57
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

% Cells

% Cells
with
aber.

* Dosage 1X/day X 5 days.

Dosage* No. of No. of | Mitotic
Comgounq (mg/kq) Animals Cells Index % *%** Breaks
Negative Control saline | 3 150 6
Low Level 1.45 250 5
Intermediate Level  14.5 250 4
LDs 145.0 250 5

** Cells that have polyploidy (P), pulverization (pp), fragments (f) or greater than 10 aberrations (a).

***Percent of cells in mitosis:

08

500 cells observed/animal.



T N e T T s T T T T T T T s B T T B

MENTHOL
FDA 71-57
ANAPHASE SUMMARY SHEET

% Cells

i th % Cells | % Cells % Cells

: Dosage Mitotic No. of Acentric with % Multipolar cher with
Compound (mcg/m1) _Index ** _Cells Frag. Bridges Cells Aber.* - aber.++
Low Level 0.1 1 100 0 0 0 0 0
Medium Level 1.0 1 100 1 0 0 0 1
High Level 10.0 - o 100 1 o 0 0 1
Negative Control  saline | 1 100 0 2 0 0 -2
Positive Control 0.1 1 100 6 23 3 0 30

(TEM)

* Cells that have polyploidy (p), pulverization (pp), fragments (f) or greater than 10 aberrations (a).

** Parcent of cells in mitosis: 200 cells observed/dose level.
++ Duplicate aberrations in a single cell will cause this to be a % less than a summation of the %

aberration seen.

L8
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6. Cytogenetics - Test Il
Compound: FDA 71-57, Menthol, was administered to mé]e

rats with an average quy weight of 300-350 grams. In the acute study
(single dose) dosage levels employed were 3000 mg/kg (high) and 500 mg/kg
(intermediate) and in the subacute study (five doses) the rats reéeived
a dose of 1150 mg/kg (high). Metaphase chromosome spreads were prepared
from the bone marrow cells of these animals and scored for chromosomal
aberrations. Neither the variety nor the number of these aberrations
differed significantly from the negative controls; hence, compound FDA 71-57,
Menthol, can be considered non-mutagenic as measured by the cytogenetic

test.

[B BIONETICS
Litton
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CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-57

MENTHOL
TEST II

[B BIONETICS -

Litton
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Y O“TYSOTTTYSCOTTY O Ty v TY T T Ty T Y OTTTHRDIDOTYTDOTTYOTYHRELOTY T

MENTHOL
FDA 71-57
ACUTE STUDY
METAPHASE SUMMARY SHEET

E " No. of No. of No of Cells No. of

Dosage No. of No. of Mitotic Cells w/ Cells w/ With Other Cells w/

Compound . (mg/kg) Time* Animals Cells Index %++ Breaks** Reunion** Aberrations**+  Aber. **
Intermediate 500 6 5 250 4.20 0 0 1pp(0.4) 1(0.4)

24 5 250 4.09 0 2(0.8) 0 2(0.8)

48 5 250 4.17 0 0 0 0
High 3000 6 5 250 3.53 0 0 0 0

24 5 250 5.32 0 0 0 0

48 _ 5 250 4.00 0 0 0 0
Negative Control Saline 6 3 150 4.15 0 0 0 0

24 3 150 3.45 0 0 1pp(0.66) 1(0.66)

48 3 150 4.73 0 0 0 0
Positive Control 0.3 24 5 250 1.53 3(1.2) 37(14.8) >13(5.2) 57(22.8)

(TEM) : 11f(4.4)

A

* Time of ki1l after dosing (hours).

** Numbers in ( ) are percent aberrations per total cells counted.

+ Symbols: > = greater than 10 aberrations per cell; f = fragments; pp = polyploidy; and pu = pulverization.
++ Based on a count of at least 500 cells per animal.

v8



MENTHOL
FDA 71-57
SUBACUTE STUDY
METAPHASE SUMMARY SHEET

T ' No. of No. of No. of No. of
Dosage No. of No. of Mitotic Cells w/ Cells w/ Cells w/ Cells w/
Compound (mg/kg) Animals Cells Index %++ Breaks** Reunion** Other Aber.** Aber. **
High 1150 5 250 3.77 0 1(0.4) 1pp(0.4) 2(0.8)
Negative Control Saline 3 150 4.60 0 0 0 0

** Numbers in ( ) are percent aberrations per total cells counted.
++ Based on a count of at least 500 cells per animal. '

g8
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7. Dominant Lethal Assay - Test I
| a. Acute study
In general, significant differences between the
negative control and experimental groups were shown at various weeks through-
out the parameters. At weeks 7 and 8 significant increases in average resorptions
were shown for the experimental groups but the negation control showed signifi-
cant decreases at these weeks when compared to the historical contro].
b. Subacute study

A similar pattern of results as seen in the acute

study.

:B BIONETICS
Litton 86
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c.  DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-57
MENTHOL
TEST 1

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. ) '

:B BIONETICS
Litton
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Y 7Y
LOG ARITH
DOSE DOSE ° WEE

1
2
! ! 3
' !
4
5
6
o
) 7
' 3

88

HISTORICAL
K CONTROL

109/159=0.69
119/159=0.75
119/158=0.76
136/160=0.85
127/159=0. 80
128/159=0, 81

133/157=0. 85

133/160=0.84

T

COMPOUND

NEGATIVE
CONTROL
14,/20=0.70
16,/20=0.80
20/20=1.00
16,/20=0.80
17/20=0.85
16,/20=0.80

17,/20=0.85

16 /20=0,80

~—

)]

-y

57

—

TABLE I
STUDY ACUTE

.- -; - ] e .] ‘ P

FERTILITY INDEX

DOSE LEVE
1.450
17/19=0,90

15/19=0.79

16/19=0.85

15/20=0.75

16/18=0.89
20/20=1.00

17/20=0.85

MG/KG

DOSF LEVEL

14.500 MG/KG

14,/20=0.70
17,/20=0.85
18,/20=0.90
18,20=0,90
16,/20=0.80

17/19=0.90

17,20=0.85,

16 /20=0.80

DOSE LEVEL

145,000 MG/KG

14,20=0.70

16/19=0,85

19/20=0.95

17/20=0.85

18/20=0.90

16/20=0.80

18/20=0.90

18/20=0,90

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

Tz

SYMBOLS ON
THE

ONE !, %
TWO !, %

NIGATIVE CONTKOL GROUP

SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0,01

HISTORICAL CONTROL GROUP

* SIGNIFICANLLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUUN)

*

POSITIVE
CONTROL

10/20=0,50

2/719=0.11%%
%* %

5/20=0,25%%*
%

5/1936027**
X R

11/19=0.58
x
17/20=0.85

17/20=0.85

17/19=0.990



A
LOG ARITH HISTORICAL
DOSE DOSE KEEK CONTROL
1 1351/109=12.4
2 1427/119=12.0
3 1435/119=12.1
4 1626/136=12.0
! ! 5 1466/127=11.5
- 6 1512/128=11.8
1 g !
7 1626/133=12.2
& ! !

68

8 1551/133=11.7

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONS

THE NEGATIVE CONTROL GROUP

YTy Y O TTY T Ty

TABLE IT
COMPOUND 57 STUDY ACUTE
VERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE
NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEIL
CONTROL 1.450 MG/KG  14.500 MG/KG 145.000 MG/KG
172/14=12.3 197/17=11.6 171/14=12.2 164/14=11.7
186/16=11.6 190,/15=12.7 191/17=11.2 189/16=11. 8
224/20=11.2 183/16=11.4 208/18=11.6 221/19=11.6
aD
173/16=10.8 182/15=12.1 210/18=11.7 211/17=12.4
212/17=12.5 190/16=11.9 191/16=11.9 194 /13=10. 8
210/16=13. 1 229/19=212.1 202/17=11.9%aD 209/16=13. 1
2%
188/17=11.1 235/20=11.8 202/17=11.9 202/18=11.2
191/16=11.9 198/17=11.7 182/16=11. 4 210/18=11.7

iIIP5 AND DIFFERENCES USING

SYMBOL3S ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TATILED TEST
! AND @ = ONE-TAILED TEST
ONE !,6,a,%

, 6, SIGNIFICANT
THO 1,5, SIGNIFICANT

AT P LESS THAN 0.05

AT P LESS THAN 0,01

¥,d SLGNIFICANTLY DIFFERENT FROM CONTROL
&,) SIGNIFICANT KELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUXN)

21

2D

*5T

*% DD

-9 ',“M] ,,;,;1 . 7 : mm] : m_,,’ h] ‘ ,".,,,\,1 ~3

POSITIVE
CONTROL

103/10=10.3%2D

LRSI

20/ 2=10.0
aD

25/ 5= 5.8%%30
®x )7

175/17=10.3%%32
2D

18u4/17=10.8

*% 07

177/17=10,4=%35D
* 2D



VoY Tl Y Y Y Y Ty Ty Ty Y Y Y Y Yy
TABLE IIT
COMPOUND 57 STUDY ACUTE
AVERAGE CORPORA LUTEA PER PREGNANT FFMALF
LOG ARITH HISTORICAL NEGATIVE DOST LEVEL DOSE LEVFL DOSE LFVEL

EDOSE DOSE wilkbK CONTROL CONTROL 1.450 MG/XG 14,500 MG/KG 145,000 MG/KG

1 1504/109=13.8 195/14=13,9 224/17=13,2 189/14=13.5 198/14=14, 1

2 1588/119=13.3 208/16=13.0 211/15=14.,1 217/17=12.8 209 /16=13.1

3 1565,/119=13.2 253/20=12.7 208/16=13.0 228/18=12.7 245/19=12.9

i 178&/136:13.1 214/716=13.4 199,/15=13. 3 239/18=13.3 223/17=13.1

5 1648/127=13.0 237/17=13.9 211/16=13.2 212/16=13.3 227/18=12.6

M 6 1689/128:13.2 229/16=14,3 246/19=13.04D 215/17=12,.7*¥32D 225/16=14.1
- AT - o1

7 1767/133=13.3 219/17=12.9 259/20=13.0 234/17=13.8 2246/18=12. 4
oD

8 1823/133=13.7 223/16=13.9 213/17=12,52D 210/16=13.1 249/18=13.8

2D

)

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
TUE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST

& AND * =
= ONE-TAILED TEST

! AND @

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

on

06

¥, SIGNIFICANTLY DIFFEPENT FROM CONTROL
Gy! SIGNITTICANT RELATIONSHIP WITH ARLTH OR LOG DOSE (HEADING OF COLUNMN)

: ,._W.l ’ M..;,.,

POSITIVE
CONTROL

1206/10=12.05D
M D

27/ 2=13.5

56/ 5=11.2
*3N

63/ 5=12.6

122/11=11. 1%%3]

AN
RG]

200/17=11.8%x

S e
=T

202/17=11.8

%Dy

208/17=12.3aD
oD
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TABLE IV
COMPOUND 57 STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGHANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DO5E LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 1.450 MG/KG 14,500 MG/XG  145.000 MG/KG CONTROL
1 153/109= 1.4 23/14= 1.6 27/17= 1.6 18/14= 1.3 34/14= 2.4 17/71C= 1.7
2 161/119= 1.4 22/16= 1.4 21/15= 1.4 260/17= 1.5 20/776= 1.3 7/ 2= 3,5%%30
H*EG D
3 130/119= 1.1 29/20= 1.5 25/16= 1.6 20/18= 1.1 26/19= 1.3 27/ 5= 5.4%F=2d
G RIE
! 4 158/136= 1.2 41/16= 2.6 17/15= 1.1aD 29/13= 1.0 12/17= 0.7%*aD 56/ 5=11.2%%)
%31 Rk D
5 182/127= 1.4 25/17= 1.5 21/16= 1.3 C21/16= 1.3 33/18= 1.8 27/11= 2.5
f 1 *I = .
- 6 177/128= 1.4 19/16= 1.2 17/19= 0.9 13/17= 0.8 16/16= 1.0 25/17= 1.5
> :
7 1M1/133= 1.1 31/17= 1.8 24/20= 1.2 32/17=.1.9 22/718= 1.2 18/17= 1.1
& ! oI *2I
8 272/133= 2.1 32/16= 2.0 15/17= 0.9%3D 28/16= 1.8 39/18= 2.2 32/717= 1.9
ab

L6

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE COGNTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSUIPS AND DIFFLRENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST

! AND & = ONE-TAILED TEST

ONE !,6,0,%
THO !1,6,D,%

SIGNIFICANT AT P LESS THAN 0,05
SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
&, SIGHNIFICANT RELATIONSH1IP WITH ARITH OR LOG DOSE (UFADING OF COLUMN)
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TABLE V
COMPOUND 57 STUDY ACUTF

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE " WEEK CONTROL CONTROL 1.450 MG/KG 14.500 MG/KG 145,000 MG/KG

1 28/109=0,26 5/14=0.36 9/17=0.53 7/14=0.50 6/14=0,43

B I
& ! 2 53/119=0.45 7/16=0,44 2/15=0.14 4/17=0.24 12/16=0.75
%39 D
3 61/119=0.52 2(/20=1.00 11/16=0.b9 15/18=0.84 14/19=0.74
4 62/136=0.46 24/16=1.50 5/15=0,34%3D 7/18=0.392D 12/17=0.71
DI
! 5 74/127=0.59 8/17=0.048 7/16=0.44 5/16=0,32 24/18=1. 34
6 58/128=0.46 12/16=0.75 6/19=0.32 2/17=0.12%3D 10/16=0.63

*EpaD
7 65/133=0.49 1/17=0.06 16/20=0,8680*%*3dT 9/17=0.5321I 5/718=0.2831I
*%DDD
8 71/133=0.54 2/16=0.13 8/17=0.43821 5/16=0,32 10/18=0.56
**PDD

SYMBOLS ON FIKST LINE DENOTE SIGNIFICANT KELATIONSHIFS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

+

TWO-TAILED TEST
ONE-TAILED TLEST

& AND *
! AND 2

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0,01

ONE

1
TwWO !

(ool
~
(3}
~
it
o

*,d SIGNIFICANILY DIFFERENT FROM CONTROL

&,! SIGNIFICANT EELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

POSITIVE
CONTROL

53/10=5,90%%321

*%xDDT

1/ 2=0.50

5/ 5=1.20

0/ 5=0.0 #*%33D

*%32D

9/11=0.82

31/17=1.8321

*RPAL

18/17=1.06%221

T7/17=0,42



LOG
DOSE

Al

€6

ARITH

DOSE WEEK

1

8

SYMBCLS OHN

FIRST LINE DFENOTE

HISTORICAL

CONTROL

24/109=0,23

38/119=0.32

39/119=0.33

46,/136=0.34

45/127=0.386

44,128=0.35

U6/133=0.35

50/133=0.38

. ,.) ,;‘A,;W)

: -—;-.]

COMPOUND

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

NEGATIVE
CONTROL
4/14=0,29
u/ie;o.zs
10,/20=0.50
9/16=0,57
5/17=0.30
6/16=0.38
1/17=0.06

%

2/16=0.13
*

THE NEGATIVE CONTROL GROUP

B I

TABLE VI
57

DOSE LEVEL
1.450

*
2/15=0.14
5/16=0.32
4/15=0.27
5/16=0.32
4/19=0.22

9/20=0.45%%

6/17=0.30

MG/KG

B I

STUDY ACUTHE

DOSE LEVEL

14.500 MG/KG

3/14=0,22
4/17=0.24
8/18=0.45
7/18=0.39
5/16=0.32
1/17=0.06%
*

5/17=0.30

3/16=0.19

DOSE LEVEL

145,000 MG/KG

4/14=0,29

8/16=0.50

3/19=0.48

B/17=0.48

7/18=0,39

7/16=0.44

5/18=0.,28

b/18=0.23

SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE },=*
THO !, *

*® 5
1S

GNIFICANT

LINEAR

IGHIFIZANTLY DIFFERENT FKOM CONTROL
I RELATLIONSHIP WITH

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICAKRT AT P LESS THAN 0.01

ARITH Ck

LOG DOSE (HLEADING

OF COLUMN)

p

Mo
[55
ERE|

S
cCo

IVE
R0L

=4

7/10=0,70x*
® &
1/ 2=0.50
2/ 5=0.40
0/ 5=0.0 =*
3/11=0.28
11/17=0.65
*

T7/17=0.42%

6/17=0.36



TABLE VII
COMPOUND 57 STUDY ACUTE

POKPORTION OF FEMALES WITH TWO OR MORE DEAD THPLANTATIONS

LOG ARITH HISTOKICAL NEGATIVE DO5E LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 1.450 MG/KG 14.500 MG/KG 145,000 HG/KG
! 1 37109=0.03 1/14=0.08 1/17=0.06 2/14=0.15 2/14=0,15
! . * %

2 14/119=0.12 1/16=0.07 0/15=0.0 0/17=0,0 1/16=0,07

3 17/119=0. 15 6/20=0.30 3/16=0.19 4,18=0.,23 2/719=0,11

4 12/136=0.09 4/16=0,25 1/15=0.07 0/18=0.0 * 2/17=0.12

*

5 18/127=0. 15 2/717=0.12 2/716=0.,13 0/16=0.0 4/18=0.23
— ) 13/128=0. 11 5/16=0.32 2/719=0.11 1/17=0.06 3/16=0.19
o ¥

7 14/133=0.11 0/17=0.0 4bys20=0,20 2/717=0.12 0/18=0.0

8 18/133=0. 14 0/16=0.0 2/17=0.12 1/16=0.07 3/18=0.17
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSUIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYM3O0LS ON SECOND LINE DENOTE SIGNIFICANT RELATICNSHIPS AND DIFFLRENCES USING
THE HISTORICAL CONTROL GROUP

ONE !,¥* = SIGNIF1CANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LE5S THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE {HEADING OF COLUNMN)

6

POSITIVE
CONTROL

7/10=0.70%=
b8

0/ 2=0.0

6/ 5=0.0

3/11=0.28

5/17=0.53
R

4/17=0.24%

1/17=0.06



.gt<

G6

COMPOUND

DEAD IMPLANTS / TOTARL IMPLANTS

HISTORICAL NEGATIVE
WEEK CONTROL CONTROL
1 28/1351=0.03 5/172=0.03

2 53/1427=0.04 7/186=C.04

3 61/1435=0.05 20/224=0.09

4 62/1626=0.04 24/173=0.14

al

5 T4/1466=0.06 8/212=0.04

6  58/1512=0.04 12/210=0.06

7 65/1626=0.04 1/188=0.01

*@D

8 71/1551=0.05 2/191=0.02

57

» .‘f;] - “W]

TABLE VIII
STUD

DOSE LEVEL
1.450 MG/KG

5/197=0.05
21

2/190=0.02

*2D
11/183=0,07
5/182=0.03%aD
2D
7/190=0.04
6/229=0,03
16/235=0,07%a1

8/198=0.05%aT

*%x3dD

B I

Y ACOTE

DOSE LEVEL

14,500

7/171=0.05

4/191=0.03

15/208=0.08

NG/ KG

DOSE LEVEL

2D

7/210=0.04%*aD

5/191=0.03

*DaD

2/2 2=0.014D

4/202=0.05

5/182=

SYMBOLS5 ON FIKST LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS
THE

ON SECOND LINE DENOTE SIGNIFICANT
HISTORICAL CONTROL GROUP

* = TWO-TATLED TEST

ol ONE-TAILED TEST
ONE %*,d = SIGNIFICANT AT P LESS TuaAy 0.05
TAO *,) = SIGNIFICANT AT P LESS THaN 0.01

SIGNIFICANTLY DIFFERENT FROM CONTROL

DIFFERENCES USING

0.03

*2D

145,000 MG/KG

6/164=0.04

12/189=0,07

14/221=0.07

12/211=0.0620D

24/194=0,.1321

10/205=0,05

5/7202=0.03

10/210=0.05

POSITIVE
CONTROL

59/103=0.58%%3
X EN

1/ 20=0.05

6/ 29=0.21

7=O.O

* %5y

G/
9/ 95=0.10

31/175=0., 18%a2

ER oy

.

3

18/184=0.10%21L

B 1

7/177=0.0L*3T
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TABLE I
COMPOUND 57 STUDY SUBACUTE

FERTILITY INDEX

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LLEVEL
DOSE DOSE WEEK CONTROL CONTROL 1.450 MG/KG 14.500 MG/KG 145.000 MG/KG

104/159=0.66 12/20=0.60 17/20=0.85 14/20=0.70 16/20=0,80

2 118/160=0.74 13/17;0.77 19/20=0.95 18,20=0.90 16/20=0.80

119/159=0.75 16/20=0.80 15/20=0,75 17/20=0.85 17/20=0.85

! 120/154=0,78 16/20=0.80 17/20=0.85 19/20=0.95 19/20=0.95

!

122/157=0.78 18/20=0.90 19/20=0.95 17,/20=0.85 18/20=0,90

:; 136/159=0.86 17/20=0.85 18,/20=0.,95 16,20=0.80C 18/20=0.90

16/20=0.80 15/19=0.79 17/20=0.85 18/18=1.00%

7 135/155=0.88
SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS OY SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE ¢, *
Two t,*

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

96
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TABLE II
COMPOUND 57 STUDY SUBACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALF

LOG  ARLTH HISTORICAL NEGATIVE DOSF LEVEL DOSE LEVEL DOSE LEVZL
DOSE DOSE WEEK CONTROL CONTROL 1.450 MG/KG 14,500 MG/KG 145,000 MG/KG
1 1231/104=11.8 146/12=12,2 199/17=11.7 164/14=11,7 188/16=11.8
2 1474/118=12.5 164/13=12.6 255/19=13. 4 216/18=12.0 200/16=12.5
& ! 3 1405/119=11.8 161/16=10.1 164,/15=10.9 203/17=11.98T  216/17=12.7%3a1
aD *DI
4 1814/120=11.8 197/16=12.3  199/17=11,7 234/19=12,3 2460/19=12.6
A1
5 1462/122=12.0 198/18=11.0 218/19=11.5 220/17=12,9%31 212/18=11.38
*91
- 6 1626/136=12.0 216/17=12.7 213/19=11.2%*%22D181/16=11.3 222/13=12.3
® aI aD
7 1566/135=11.6 177/16=11.1 180/15=12.0 187/17=11.0 204/18=11.3

L6

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSYIPS AND DIFFERFENCES USING
THE HISTORICAL CONTHEOL GROUP

& AND * = TWO-TAILED TiST
! AND @ = ONE-TAILED TEST
ONE !,6,8,% = SIGNIFICANT AT P LESS THAN 0.05
TWO !,6,d,% = SIGNIFICANT AT P LESS THAN 0.01

*,9 SIGNIFICANTLY DIFFERENT FROM CONTROL
6,1 SIGWIFICANT KRELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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TABLE III
CO¥POUND 57 STUDY SUBACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 1.450 MG/KG 14.500 MG/KG 145.000 MG/KG
1 1385/104=13.3 171/12=14.3 234/17=13.8 189/14=13,5 228/716=14,3
2 1599/118=13.6 187/13=14.4 272/19=14.3 243,/18=13.5 238/16=14,9
1 _ :
3 1535/119=12.9 202/16=12.6 196/15=13,1 225/17=13.2 228/17=13. 4
4 1499,120=12.5 218/16=13.6 208/17=12,2%3D 250/19=13.2 257/19=13.5
& ! ! ol AT
5 1554,/122=12.7 240/18=13.3 252/19=13.3 237/17=13.9 234/18=13.0
‘ *9T
6 1809,/136=13.3 230/17=13.5 236/19=12.4%3> 221/16=13.8 242/18=13. 4
>y *dD
[ -] R
- 7 1711/135=12.7 203/16=12.7 202/15=13.5 202/17=11.9 231/18=12.8

SYMBOLS ON FIRST LINE DENNTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GRGUP '

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND =
! AND 2

TWO-TAILED TEST
ONE-TAILED TEST

[3

ONE !,&,0,%¥ = SIGNIFICANT AT P LESS THAN 0.05
TWO !,&,8,% = SIGNIFICANT AT P LESS THAN 0.01

*,3 SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

86



L0G ARITH
DOSE DOSE " wEEX
1
2
& 1 !
3
m
: 5
g 1t 1
6
™
o 7

66

o Tibens s Tiees Miaas I

HISTOXICAL
CONTROL

154,/104= 1.5

125/118= 1.1
130/119= 1.1
85/120= 0.7
92/122= 0.8
183/136= 1.4

145/135= 1.1

TABLE

COMPOUND 57

.ﬁw].”é;j

Iv

"WM1 'ﬁgj ”m;] mgﬂj

STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOSSES PEZR PREGNANT FEMALE

NEGATIVE DOSE LEVEL

CONTROL 1.450 MG/KG
25/12= 2.1 35/17= 2.1
23/13= 1.8 17/19= 0.9
41/16= 2.6 32/15= 2.1
21/16= 1.3 9/17= 0.5
42/18= 2.3 34/19= 1.8

: *%x201 2% T
14/17= 0.8 23/19= 1.2
26/16= 1.6 22/15= 1,5

SYYBOLS ON PIEST LINE DUNOTE SIGNIFICANT RELATIONSHIPS AND
THE NEGATIVE CONTROL GROUP

DOSE LEVEL DOSE LEVEL

Ty Uemy ey

14,500 YMG/KG  145.000 MG/KG

25/14= 1.8 40/16=
27/18= 1.5 38/16=
22/17= 1.3 12/17=
16/19= 0.8 17/19=
17/17= 1.08D 22/18=
2T
40/16= 2.5 20/18=
15/17= Q.9 27/18=

DIFFERENCES USI1ING

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND *
! AND @

TWO-TAILED TEST
ONE-TAILRD TEST

SIGNIF1CANT
SIGNIFICANT

AT P LESS THAN 0.85
AT P LESS THAN 0.01

¥, SIGNIFICANTLY DIFFERENT FROM CONTROL .
&, SIGNIFICANT RELATIONSHIP wITH ARITH OR LOG DCS

B

{iEADING OF COLIMN)

2.5

2.4

0.7

0.9

1.2
#%201

1.1

1.5
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TABLE V
COMPOUND 57 STUDY SUBACUTE

AVEKAGE RESORDPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DPOSE LEVEL DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 1.450 MG/KG 14.5C0 MG/KG  145.000 MG/KG
1 40/104=0.39 3/12=0.25 11/17=0,6531 7/14=0.50 8/16=0,50
2 59/118=0,.50 13/13=1.00 8/19=0.43 15/18=0.,84 8/16=0,50
AT
! 3 69/119=0.58 11/16=0.69 9/15=0.60 19/17=1,12 6/17=0.36
ol
4 66/120=0.55 6/16=0,38 6/17=0.36 3/19=0.48 3/19=0.48
! ! 5 78/122=0.64 12/18=0.67 8/19=0.43 6/17=0.36 - 2/18=0.12aD
&&611 & 1! ¥%20D
N b 62/136=0.46 2/17=0.12 9/19=0.43 6/16=0,38 4/18=0.23
- 2*%DHD
7 70/135=0.52 5/16=0,32 5/15=0.34 6/17=0.36 3/18=0.17
' *aD

00l

SYMBOLS ON FIRST LINE DENOTL SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTHOL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEKOL GROUP

& AND % = TWO~TAILFD TEST
! AND ? = ONE-TAILED TEST
OME !,5,d,%¥ = SIGNIFICANT AT P LESS THAN 0,05
TWO !,8,d,% = SIGNIFICANT AT P LESS THAN 0,01

*,0 SIGNIFICZANTLY DIFFERENT FBROM CONTROL
&,! SIGNIFICANT RELATIGNSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



LOG ARITH HISTORICAL
DOSE DOSE WEEK CONTROL
1 31,104=0.30
2 38/118=0.33
3 42/119=0.36

4 42/120=0.35

! 5 54/122=0.45

oo sus
e b

6 43/136=0.32

33

7 32/135=20.32

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

COMPOUND

PROPORTION OF FEMALES WITH ONL OR

NEGATIVE
CONTROL
2/12=0.17
1/13=0,.54
8/16=0.50
3/16=0.19
6/18=0.,34

2/17=0.12

4/16=0.25

THE NEGATIVE CONTROL GROUP

SYM3OLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTROL GROUP

N

. <

3 O
O

. ¥
. x

s seu

SIGNIFICANT AT

* SIGNIFICANTLY DIFFERENT FROM CONTROL

SIGNIFICANT AT P LESS THAN 0.05
P LESS THAN 0.01

B0 B

I B

TABLE VI

57

DOSE LEVEL

1.450 MG/XG

STUDY SUBACUTE

DOSE LEVEL

9/17=0.,53% 5/14=0.36
6/19=0.32 10/18=0.56
6/15=0.40 10/17=0.59
4/17=0.24 5/19=0,27
4/19=0,22 5/17=0.30
5/19=0.27 4/16=0.25
4/15=0.27 6/17=0.36

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING

Lot

14,500 MG/KG

MOXE DEAD TMPLANTATIONS

DOSE LEVEL

145,000 MG/XG

1/16=0.44

4/16=0.25

5/17=0.30

5/19=0.27

2/18=

0.12

* %

3/18=0.17

3/18=0.17

OF COLUMN)

B



ﬂm,,,) g-»w:,».l oo .) . ] - ,
1.LOG ARITH HISTORICAL
DOSE DOSE WEEK CONTROL

1 g€/104=0,08

-

e

2 10,/118=0.09

3 17/119=0.15

4 15/120=0.13

5 19/122=0,16

6 13/136=20.10

£6

7 16/135=0.12

SYMBOLS ON FILKST LINE DENOTE
THE NEGATIVE CONTROL GROUP

s

COMPOUND

NEGATIVE

CONTROL
1/12=0.09
5/13=0.39
2/16=0.13
2/16=0.13
3/18=0.17

0/17=0.0

1/16=0.07

T - } e ,.’

TABLE VII .
STUDY SUBACUTE

57

DOSE LEVEL

1.450 MG/KG

2/17=0.12

2/19=0, 11

2/15=0.14

2/17=0.12

3/19:0.16

3/19=0.16

1/15=0.07

SIGNIFICANT RELATIONSHIPS

Y TY q)

DOSE LEVEL

14.500 HMG/KG

1/14=0.08
4,/18=0.23
4/17=0.24
2/19=0,11
1/17=0.06
2/16=0,13

0/17=O.d

AND DIFFEERENCES

bPORPORTION OF FEMALES WITH TWO OR MOKE DEAD IWPLANTATIONS

DOSE LEVEL

145.000 MG/KG

1/16=0.07

2/16=0.13

1/17=0.06

3/19=0.16

0/18=0.0

1/18=0,06

0/18=0.0

USING

SYNBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE 1,%
THO !, %

i n

* SIGNIFICANTLY DIFFERLNT FROM CONTROL

SIGNIFICANT AT P LESS
SIGNIFICANT AT P LESS THAN 0.01

THAN 0.05

! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

201
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TABLE VIII
COMPOUND STUDY SUBACUTE
DEAD IMPLANTS / TOTAL IMPLANTS
HISTORICAL NEGATIVE DOSE LzZVEL DOSE LEVFEL DOSE LEVEL
WEEK CONTROL CONTROL 1.450 MG/KG 14.500 MG/KG 145,000 MG/KG
1 40/1231=0.04 11/199=0.0601 7/164=0.05 8/188=0.05

3/146=0,03

13/164=0.08

2 59/1474=0.05
3 69/1405=0.05 11/161=0.07
4y 66/1414=0.05 6/197=0.04

[Ga

78/1462=0.06

12/198=0.07

6 62/1626=0.04 2/216=0,01

*%QaD

7 70/1566=0.05 5/177=0.03

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIYFERENCES USING

THE NEGATIVE CONTROL GROUP
SYMROLS ON SECdND LINE DENOTE SIGNIFICANT
THE HISTORICAL CONTEKOL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05

x, 3
*,0 SIGNIFICANT AT P LESS THAN 0,01

SIGNIFICANTLY DIFFERENT FROM CONTROL

8/255=0.048D
9/164=0.06
6/199=0.04
8/218=0.04
9,/213=0.0531

5/180=0.03

15/216=0.07

19/203=0.10

5/234=0,04

6/220=0,03aD
*aD

B8/200=0.04

6£/216=0,03%3D

S/240=0.04

2/212=0.01%4aD
EXDHD

6/181=0,04

6/187=0.0Uu

DITFFERENCES USING

4/222=0.02

wD

3/204=0,.0G2
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8. Dominant Lethal Assay - Test II

Compound FDA 71-57, Menthol, was administered to ten
male rats (325-350 grams) at dose Jevels of 500 mg/kg (intermediate) and
3000 mg/kg (high) according to acute (single dose) and 1150 mg/kg.(high)
subacute (five doses) protocols. Each treated male rat was mated with two
virgin female rats each week for seven (subacute) or eight (acute) weeks.
Two weeks after mating, female rats were sacrificed and the fertility index,
preimplantation loss and lethal effects on the embryos were determined and
compared with those same parameters calculated from negative (saline-dosed)
and positive (0.3 mg/kg TEM-dosed) control animals.

The values calculated for these parameters from animals
dosed with compound FDA 71-57, Menthol, did not significantly vary from those
obtained from the negative controls; whereas, TEM caused a significant pre-
implantation loss and embryo resorption during the first five weeks.

‘ Comparing these data with the previously obtain values
for dose levels of 1.45 mg/kg, 14.5 mg/kg and 145.0 mg/kg revealed no dose-
response or time-trend patterns, thus indicating that compound FDA 71-57,
Menthol, does not induce dominant lethal mutations.

It should be noted that the acute intermediate and high
doses wereﬁfhn separately and consequently had separate controls; therefore,

these two groups could not be compared directly.

| EB BIONETICS 104
Litton



1

~—

9

DOMINANT LETHAL ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-57

MENTHOL
TEST 11

(Through error the computer had been
programmed so that a double rounding

off of numbers occurred at print out.

In no way does this alter the statistics
which are calculated on the full unrounded
numbers. )

[B BIONETICS
Litton
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TABLE I
COMPOUND 57 STUDY ACUTE

FERTILITY INDEX

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE .WEEK CONTROL CONTROL 500.0 MG/KG CONTROL
1 214/315=0,68 15/ 20=0.75 10/ 20=0.50 10/ 20=0.5C
2 227/315=0,72 13/ 50=0.65 16/ 20=0.80 1/ 20:0.35**
3 237/314=0.75 17/ 20=0.85 19/ 20:0.95* 16/ 20=G.80
4 265/316=0.84 16/ 20=0.80 18/ 20=0.90 13/ 20=0.65
: %
5 248/315=0.79 19/ 20=0.95 13/ 20=0.65% 18/ 20=0.90
6 2u3/315=0.77 15/‘20=0.75 16/ 20=0.80 14/ 2C=0.7C
7 254/313=0.81 17/ 20=0.85 \18/ 20=0.90 17/ 20=0.85
\ 8 259/316=0.82 17/ 20=0.85 18/ 20=0.90 15/ 20=0.75

SYMBQLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CCNTRCL GROUP

SYMROLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0,01

o

* SIGNIFICANTLY DIFFERENT FROM CONTROL
1 SIGNIFICANI LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

90l
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01

ARITH HISTORICAL

DOSE W EEK CONTROL
1 2617/214=12.2
2 2748/227=12.1
3 2856/237=12.1
4 3161/265=11.9
5 2961/248=11.9
6 2905/243=12.0

7 3135/254=12.3

. 8 3118/259=12.0

)

D |
TA

COMPOUND 57

Y TP Yy Y )

BLE II
STUDY ACUTE

AVERAGE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

NEGATIVE

C

164/

16/

194/

185/

213/

176/

208/

222/

ONTROL

15=10.9
;3=11.2
17=11.4
16=11.6
19=11.,2
‘15=11.7
17=12.2

17=13.1

DO

108/

181/

231/

203/

154/

183/

212/

226/

oI

SE LEVEL POSITIVE
500.0 MG/KG CONTROL
10=10.8 95/ 10= 9.5

£%32D

16=11.3 35/ 7= 5.0%%23aD

¥

19=12.2 82/ 16= 5.1%%a2D

**23D

18=11.3 81/ 13= 6,2%%32D

~ *3D *%9AD
13=11.8 194/ 18=10.8
16=11.4 179/ 14=12.8
18=11.8 223/ 17=13.1

*a1

18=12.6 185/ 15=12.3

SYMBQLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROU

P

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USIRG

THE HISTORICAL CONTHOL GR

oup

THAN 0,05

& AND % = TWO-TAILED TEST

! AND @ = ONE-TAILED TEST

ONE !,8,9,% = SIGNIFICANT AT P LESS

TwO !',6,d,% = SIGNIFICANT AT P LESS THAN 0.01
*,d SIGNIFICANTLY DIFFERENT FROM CONTROL

&,! SIGNIFICANT RELATIONS

HIP WITH ARITH OR LOG DOSE (HEADING OF COLUUNN)



LOG

ARITH HISTORICAL

DOSE DOSE WEEK CONTROL

1 3037/214=14,2

2 3182/227=14.0

3 3250/237=13.7

4 3590/265=13.5

5 3372/248=13.6

6 3361/243=13.8

7 3454,/254=13.6

8 3659/259=14.1

Oy

=)

-3 ~
TA

COMPOUND 57

D S

BLE III

3

STODY ACUTE

AVERAGE CORPORA LUTEA PER PREGNANT FFEMALE

NEGATIVE
CONTROL

220/

176/

221/

227/

259/

198/

236/

2517/

15=14.7
13213.5
17213.0
16=14.2
19=13.6
15=13.2
17=13.9

17=15.1

DOSE LEVEL

128/

218/

270/

234/

171/

220/

272/

255/

500.0 MG/KG

10=12.8%*2ab 127/

**2@D

16=13.6
19=14.231
18=13.0
13=13.2
16:53.8
18=15.1

18=14.2

109/
183/
147/
257/
2069/
259/

200/

POSITIVE
CONTROL

10=12.7*aD
*2D

7315.6
16=11.,42D
*%ddD

13=11.3**02D
**0@D

18=14.3
14=14.9
17=15.2

*D1

15=13.3%3D

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

&€ AND * = TWO-TAILED TEST

! AND @ = ONE-TAILED TEST
ONE !,6,2,%* = SIGNIFICANT
THO 1,6,d,% =

AT P LESS THAN 0.05

SIGNIFICANT AT P LESS THAN 0.01

@ SIGNIFICANTLY DIFFERERT FROM CONTROL
! SIGNIFICANT KELATIONSHIP

WITH ARITH OR LOG DOSE (HEADING OF COLUHKN)

|
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LOG
DOSE DOSE WEEK

601

Yy Y YY)

ARITH HISTORICAL
CONTROL

1 420/214= 2.0
2 434/227= 1.9
3 394/237= 1.7
4 429/265= 1.6
5  411/248= 1.7
6 456/243= 1.9
7 319/254= 1.3

1 8 541/259= 2.1

.

B

I

PRS-

Y T3

TABLE IV

COMPOUND 57

STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

NEGATIVE
CONTROL
56/ 15= 3.7
30/ %3: 2.3
27/ 17= 1.6
42/ 16= 2.5
46/ 19= 2.4
22/ 152 1.5
28/ 17= 1.6
35/ 17= 2.1

DOSE LEVEL
500.0 MG/KG
20/ 10= 2.0 32/
37/ 16= 2.3 74/
39/ 19= 2.1 101/
31/ 18= 1.7 . 66/
17/ 13= 1.3 63/ 1
37/ 16= 2.3 30/
60/ 18= 3.3 36/
*3D1
29/ 18= 1.6 15/

POSITIVE
CONTROL
10= 302
*xdDT
T=10.6%%321
*%391
16= 6,3%%221
*%x9aX
13= 5.1%31
*¥*%@21
18= 305
*aI
1“‘: 201
172 2.1
AT
15= 1.0
2D

SYMBOﬁS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNITFTICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROIL GROUP

& AND * = TWO-TAILFD TEST
! AND 2 = ONE-TAILED TEST

ONE !,6,0
TWO !,6,2

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT KRELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUINN)
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I O

ARITH

D I B

DOSE DOSE WEEK

oLL

1

! 8

HISTOEICAL

CONTEOL
79/214=0.37
119/227=0.52
141/237=0.59
135/265=0.51
144,/248=0.58
147 /24 3=0.60

133/254=0,52

144/259=0.56

.

AVEKAGE RESORPTIONS (DEAD IMPLANTS)

B |

COMPOUN

NEGATIVE
CONTROL

1/

1/

15/

11/

16/

12/

21/

13/

1520, 47
13=0. 54
17=0. 88
16=0. 69
1920, 84
15=0. 80
17=1.24

|

D 57

*00I

|
TA

YT

BLE V

s T Mt IS B Miloe |

STUDY ACUTE

DGSE LEVEL

6/

14/

12/

8/

10/

3/

24/

9/

500.0 MG/KG

10=0.60
16:9.88
19=0.63
18=0. 44
13=0.77
16=0.56
18=1.33

18=0.50

i)

PER PREGNANT FEMALE

POSITIVE
CONTROL

68/ 10=6.80%%391T
*x)D I

.35/ 7=5.00%%adl

**PDI

82/ 16=5,13*%*%331
*x0DI

69/ 13=5.31**%331
*xPDI

387 18=2.11*21
' *%3DX

15/ 14=1.07
[ RS

T/ 17=0.41%32D

9/ 15=0.60

SYMBOﬂS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTKOL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT
SIGNIVICANT

AT P LESS THAN 0.05
AT P LESS THAN 0.01

,® SIGNIFICANTLY DIFFERENT FROM CONTROL
,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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‘ TABLE VI
COMPOUND 57 STUDY ACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

,0G ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 500.0 MG/KG CONTROL
1 60/214=0.28 6/ 15=0.40 5/ 10=0.,50 10/ 10=1.00%%
* %
2  80/227=0.35 5/ 13=0.38 10/ 16=0.63 7/ T=1.00%%
* 5%
3 92,237=0.39 9/ 17=0.53 7/ 19=0.37 16/ 16=1.00%x
¥ ¥
4 105/265=0.40 9/ 16=0.56 5/ 18=0.28 13/ 13=1.00%%
. %k
5  90/248=0.36 9/ 19=0.47 7/ 13=0.54 13/ 18=0,72
) * %
6  94,/263=0,39 7/ 15=0.47 9/ 16=0.56 9/ 14=0.64
7  91/254=0.36 11/ 17=0.65 9/ 18=0.50 6/ 17=0.35
. _
‘ 8 100/259=0.39 7/ 17=0.41 9/ 18=0.50 7/ 15=0.47

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHiPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOIE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

ONE !, *
THO !, *

[

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUHMN)

LLtL
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TABLE VII
COMPOUND 57 'STUDY ACUTE

PORPORTION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSF WEEK CONTROL CONTROL 500.0 MG/KG CONTROL
1 1C/214=0.05 1/ 15=0.07 1/ 10=0.10 10/ 10:1.00::
2 28/227:0.12- 1/ %3:0.08 3/ 16=0.19 1/ 7:1.00::
3 36/237=0.15 47 17=0,24 .,0/ 1950.21 12/ 16:0.75::
y 2&/265:6.09 2/ 16=0.13 1/ 18=0.06 12/ 13:0.92::
5 37/248=0.15 5/ 19=0.26 3/ 13=0.23 8/ 18:0.4Q**
6 36/243=0.15 4/ 15=0.27 0/16%0.0 ¥ 4y 14=0.29
7 29/254=0.11 S/ 17:0.29* 5/ 18;0.28* 1/ 17=0.06
8 30/259=0,12 3/ 17=0.18 0/ 18=0.0 1/ 15=0.07

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBNOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !, *
THO 1,%

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

el
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TABLE VIII
COMPOUND 57 STUDY ACUTE

DEAD IMPLANTS / TOTAL IMPLANIS

HISTORICAL NEGATIVE DOSE LEVEL
WEEK CONTROL CONTROL 500.0 MG/KG

1 79/2617=0.03  7/164=0,04 6/108=0.06

2 119/2748=0.04 7/146=0, 05 14/181=0.08

3 141/2856=0.05 15/194=0,08 12/231=0.05

4 135/3161=0.04 11/185=0.06 8/203=0,04

5 144,2961=0.05 16/213=0.08 10/154=0.,06

6 147/2905=0.05 12/176=0.07 5/183=0.05

7 133/3135=0.04 21/208=0.10 24/212=0.11

*PI : T
. 8 144/3118=0.05 13/222=0.06 Y,/226=0,04

SYMBOﬁS OF FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCZES USING
THE HISTORICAL CONTROL GROUP .

TWO-TAILED TEST

@ ONE-TAILED TEST
ONE *,d = SIGNIFICANT AT P-LESS THAN 0.05
TWO *,d = SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANTLY DIFFERENT FROM CONTROL

POSITIVE
CONTROL

68/ 95=0.72%%331
*¥92 1

- 35/ 35=1.00%%2aI

%IDT

82/ 82=1,00%*22I
*%@PI

59/ 81=0.85*%331I

¥x@DT

38/194=0.20%21
' *%xPPI
15/179=0.08

7/223=0.03%2D

9/185=0,.05
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106G ARITH HISTORICAL
DOSE DOSE WEEK CONTROL

f

vil

1

198,/295=0.67

214/295=0.73

222/294=0.76

249/296=0.84

232/235=0.79

221/295=0,77

238/293=0.81

245/236=0,83

S |

)

TABLE I

COMPOUND 57

NEGATIVE
CONTROL

16/

13/
15/
16/
16/
16/
16/

14/

20=0.80
£0=0.65
20=0.75
20=0.80
20=0.80
20=0.80
20=0.80

20=0.70

FERTILITY INDEX

B |

STUDY ACUTE

DOSE LEVEL

3000.0 MG/KG

8/ 20=0,40%*

13/

12/

16/

14/

13/

17/

15/

20=0.65
20=0.60
20=0.80
20;0.70
20=0.65
20=0.85

20=0.75

%

11/

8/

13/

11/

15/

15/

16/

14/

Y Y Y Y Ty

POSITIVE
CONTROL

20=0.40

*x X
20=0.65
20=0.55

% %
20=0.75

20=0.70

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIF”EREN”ES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEOL GROUP

i

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFIZANTLY DIFFERENT FKOM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH CR LOG DOSE (HEADING OF COLUMN)

S
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L0OG ARITH
DOSE DOSE WEEK

1

6

HISTORICAL

CONTROL

2428/198=12.3

2579/214=12.1

2673/222=12.0

29538/249=11.9

2760,232=11.9

2728/227=12.0

2934/238=12.3

2940/245=12.0

AVERAGE NUMBER OF

-

NEGATIVE
CONTROL

183/
169/
183/
203/
201/
177/
201/

178/

16=11.8

;3=13.0
15=12.2
16=12.7
16=12.6
16=11.1
16=12.6

14=12.7

COMPOUND 57

ol

)

=)

DD R B

TABLE TI

STUDY ACUTE

IMPLANTATIONS PER PREGNANI FEMNALE

DOSE LEVEL POSITIVE
3000.0 MG/KG CONTROL
85/ 8=10.6 99/ 11= 9.0%%*3aD
*%22D
143/ 13=11.0%aD 42/ 8= 5.3%%aaD
£%33D
158/ 12=13.2 83/ 13= 6.4%%33D
«D1 £%9D
210/ 16=13.1 70/ 11= 6.4%%23D
£%2 DT %%22D
177/ 14=12.6 173/ 15=11.5
175/ 13=13.5%22T 188/ 15=12.531
£x5aT
211/ 17=12.4 205/ 16=12.8
172/ 15=11.5 181/ 14=12.9
£ T

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
CONTROL SROUP

THE NEGATIVE

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEOL GROUP

& AND ¥
! AND @

i

a—
—

TWO-TAILED TEST
ONE-TAILED TEST

1 n

m*,% SIGNIFIZANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT RELATIONS

SIGNIFICANT AT P LESS TilAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

HIP WITH ARITH OR LOG

DOSE

{HEADING OF COLUMN)
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TABLE III

COMPOUND 57

STUDY ACUTE

AVERAGE CORPCRA LUTEA PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL

DOSE DOSE ° WEEK CONTROL CONTROL 3000.0 MG/KG
1 2816/198=14,2 221/ 16=13.8 117/ B8=14.6 135/
2 2987/214=14.0 195/ 13=15.0 175/ 13=13.53D 86/
3 3034/222=13.7 216/ 15=14.4 167/ 12=13.9 166/
4 3365,/2u49=13.5 225/ 16=14,1 239/ 16=14.9 145/

*DI
5 3131/232=13.5 241/ 16=15.1 210/ 14=15.0 238/

. *a1 : al
6 3133/227=13.8 228/ 16=14.3 202/ 13=15.5 201/
' %91
7 3224/238=13.5 230/ 16=14.4 249/ 17=14.6 241/
‘ 8 3438/245=14.0 221/ 14=15.8 229/ 15=15.3 207/
aI

9Ll

POSITIVE
CONTROL

11=12.33D
*kDDD

8=10.8%*a2D
*k3DD

13=12.8

11'-:13-2

15=15.9
¥*921
15=13.4
16=15.1
*DI

14=14.8

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE YNEGATIVE CONTROL GROUP

SYMBOLS ON SECON)D LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTROL GROUP

IWO-TAILED TEST
ONE=TAILED TEST

[Ae]
e
=
[w]
3*
"

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

e Dp*
’ l*

@ SIGNIFICANTLY DIFFERENT FROM CONTROL
1

SIGNIFICANT XELATIONSHIIP WITH ARITH OR LOG DOSE (HEADING OF COLUNMN)
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TABLE IV
- COMPOUND 57 STUDY ACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT. FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CONTROL 3000.0 MG/KG CONTROL
1 388/198= 2,0 32/ 16= 2.0 32/ 8= 4.0 36/ 11= 3.3
€91
2 408/214= 1.9 26/ 13= 2.0 32/ .13= 2.5 44/ 8= 5.5%20I
| %91
3 361/222= 1.6 33/ 15= 2.2 9/ 12= 0.82D 83/ 13= 6.4¥*d3I
*%3D1
4 407/249= 1.6 22/ 16= 1.4 29/ 16= 1.8 75/ 11= 6.8%%23I
*%DI
5  371/232= 1.6 40/ 16= 2.5 - 33/ 1= 2.4 65/ 15= 4.3
*201 *32 1 %931
6 405/227= 1.8 51/ 16= 3.2 27/ 13= 2.1 13/ 15= 0.9%%23D
*2a1 | | @D
7 290/238= 1.2 29/ 16= 1.8 38/ 17= 2.2 36/ 16= 2.3
DI *dI
8 498/245= 2.0 43/ 14= 3.1 57/ 15= 3.8 26/ 14= 1.9
a1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CCNTROL GEROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND » = ONE-TAILED TEST

£€,2,% = SIGNIFICANT AT P LESS THAN 0.05
&,2,% = SIGNIFICANT AT P LESS THAN 0.01
3%, SIGNIFICANTLY DIFFERENT FROM CONTROL
&. 1 SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



) )
LOG ARITH
DOSE DOSE WEE

1

=

N

~

8

HISTORICAL

K CONTROL

69/198=0.35

110/214=0.51

132/222=0.59

129/249=0.52

138/232=0.59

139/227=0.61

131/238=0.55

140/245=0.57

AVERAGE RESORPTIONS (DEAD IMPLANTS) PER PREG

COMPOUN

NEGATIVE
CONTROL

1C/
9?
9/
6/
6/
8/
2/

4/

16=0.63
;3=0.69
15=0.60
16=0.38
16=0.38
16=0.50
16=0.13

14=0.29

2 T

1

TABLE V

D 57

—y

~y o~y ey ey

STUDY ACUTE

DOSE LEVEL

3000.0 MG/KG

6/

11/

11/

6/

14/

8/

1/

% DD

13/

8=0.75

13=0.85

12=0| 92

16=0.38

14=1.00

13=0.62

17:00“1

15=0.87

NANT FEMALE

POSITIVE
CONTROL

76/ 11 =6,91%*2DT
*%PDI

8=5,25%*331
**@3I

427

13=6.15%%321
*x9DI

80/

11=5,73%%231
*%93P1

63/

60/ 15=4.00%%32I

*%¥DPT

12/ 15=0.80

8/ 16=0.50%31

15/ 14=1.07*d1X

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

| SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
| THE HISTORICAL CONTROL GROUP

& AND X* =
! AND @ =

ONE
TWO

~U

[T ™

1502,
e &0,

TWO-TAILED TEST
ONE-TAILED TEST

SIGNIFICANT AT P LESS
SIGNIFICANT AT P LESS THAN

TH

AN 0.05
0.01

SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING COF COLUMNN)
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TABLE VI
COMPOUND 57 STUDY ACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE

DOSE DOSE WEEK CONTROL CONTROL 3000.0 MG/KG CONTROL
1 55/198=0.28 5/ 16=0.31 4/ 8=0.50 11/ 11=1.00%*
2 75/214=0.35 5/ 1320. 38 3/ 13=0.23 8/ 8=1.00%
3 85/222=0.38 7/ 15=0.47 7/ 12=0.58 13/ 13=1.00%%
4 100/249=0.40 5/ 16=0. 31 5/ 16=0.31 11/ 11=1.00%*
5  86/232=0.37 4/ 16=0.25 6/ 14=0.43 15/ 1521.00%%
6  90/227=0.40 4/ 16=0.25 7/ 13=0.54 9/ 15;0.60*
7  89,238=0.37 2/ 16=0.13 4/ 17=0.20 7/ 16=0.44%
8  96,/245=0.39 4/ 14=0.29 6/ 15=0.40 8/ 14=0.57

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP ,

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTCRICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05

ON
TW SIGNIFICANT AT P LESS THAN 0.01

O w

, ¥
'*

. s

* SIGNIFIZANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT? LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNN)

6L1L
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TABLE VII
COMPOUND 57 STUDY ACUTE

PORPORIION OF FEMALES WITH TWO OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
DOSE DOSE - WEEK CONTROL CONTROL 3000.0 KG/KG CONT ROL
1 9/198=0.05 1/ 16=0.06 2/ 8=20.25 11/ 11=1.00%%
Py * * %
2 27/214=0.13 1/ 13=0.08 3/ 13=0.23 8/ B8=1.00%%
¥ ¥
3 35/222=0.16 1/ 15=0.07 3/ 12=0.25 13/ 13=1.00%%
% ¥
4 23/249=0.G9 1/ 16=0.06 1/ 16=0.06 10/ 11=0.91%%
* %
5  35/232=0.15 2/ 16=0.13 3/ 1420.21 13/ 15=0.87%%
. * X
6  35/227=0.15 1/ 16=0.06 1/ 13=0.08 3/ 15=0.20
7 29,238=0.12 0/ 16=0.0 1/ 17=0.06 1/ 16=0.06
' 8  30/245=0.12 0/ 14=0.0 3/ 15=0.20 5/ 14=0.36%

*

SYMBOLS ON FIRST LINE DENCTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN (.05

ONE !,% = S
SIGNIFICANT AT P LESS THAN 0.01

TWO !,*

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

0¢1
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_ TABLE VIII
COMPOUND 57 STUDY ACUTE

DEAD INPLANTS / TOTAL IMPLANTS

HISTORICAL NEGATIVE DOSE LEVEL POSITIVE
W EEK CONTROL CONTROL 3000.0 MG/KG CONTROL
1 69/2428=0,03 10/189=0.05 6/ 85=0,07 76/ 99=0.77%%321
. ®*xDDT
2 110/2579=0.04 9/169=0, 05 11/143=0.08 427 42=1.00%*23I
*%23 1
3 132/2673=0.05 9/183=0. 05 11/158=0. 07 80/ 83=0.,96%%3921
**3DT
4 129/2958=0.04 6/203=0.03 6/210=0.03 ‘ 63/ 70=0.90%*231
*¥*%xDDI
5 138/2760=0.05 6/201=0,03 14/177=0.08 60/173=0.35%%a31
@D ¥%DDI
6 139,/2728=0.05 8/177=0.05 8/175=0.05 12/188=0.06
7 131/2934=0.04 2/201=0.01 7/211=0.03 8/205:0.0uﬂI
*%ddD
8 140,2940=0.05 4/178=0.02 13/172=0.08 15/181=0,08*21
@D

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THF HISTORICAL CONTROL GROUP

* = THO-TAILED TEST

) ONE-TAILED TEST
ONE *,® = SIGNIFICANT AT P LESS THAN 0.05
TWO *,2 = SIGNIFICANT AT P LESS. THAN 0,01

#,d SIGNIFICANTLY DIFFERENT FROM CONTROL



LOG
DOS

ARITH
E DOSE WEEK

1

HISTORICAL
CONTROL
195/299=0.65
220/300=0.73
230/299=0.77
234,/293=0.80
238/297=0.80

246/299=0.82

245/295=0.83

R

Y )

s s s

TASBLE I

COMPOUND 57

NEGATIVE
CONTROL
11/ 20=0.55
13/ 20=0.65
17/ 20=0.85
15/ 20=0.75

15/ 20=0.75

12/ 20=0.60

STUDY SUBACUTE

FERTILITY INDEX

DOSE LEVEL
1150.0 MG/KG

15/

15/

17/

16/

18/

15/

15/

20=0.75
20=0.75
20=0.85
20=0.80
20=0.90
20=0.75

20=0,75

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOﬁS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENTES USING
THE AISTORICAL CONTROL GROUP

e see

. X
o ¥

* SIGNIFIZANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

2cl

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01



LOG

ARITH

DOSE DOSE WEEK

el

1

(83}

HISTORICAL

CONTROL

2379/195=12.2

2691/220=12.2

2773/230=12.1

2735/234=11,7

2885/238=12.1

2970/246=12.1

2872/245=11.7

1

7

COMPOUND 57

NEGATIVE
CONTROL

144y

141/

169/

192/

194/

176/

141/

11=13.1
13=10.8
14=12.1
17=11.3
15=12.9
15=11.7

12=11.8

9

AVERAGE NUMBER OF

a1

*aD

D S B e e e |
TABLE II
STUDY SUBACUTE
IMPLANTATIONS PER PREGNANT FEMALE

DOSE LEVEL
1156.0 MG/KG

169/ 15=11.3
167/ 15=11.1
182/ 17=10.7

' an

189/ 16=11.8

203/ 18=11.32D

. 189/ 15=12.6

171/ 15=11.4

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECQND LINE DENOTE SIGNIFICANT RELATIOKNSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTEKOL GROUP

& AND *

ONE !,6,0,%
THO !,5,d,%

= TWO-TAILED TEST
! AND @ = ONE-TAILED TEST

*,d SIGNIFICANTLY DIFFEKENT FROM CONTROL
&,!' SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01
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TABLE IIT
COMPOUND 57 STUDY SUBACUTE
AVERAGE CORPORA LUTEA PER PREGNANT FENALE
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 1150.0 MG/KG
1 2711/195=13.9 158/ 11=14.4 205/ 15=13.7
2 3067,220=13.9 164/ 13=12.6 197/ 15=13.1
#£29D %D
3 3158/230=13.7 196/ 14=14,0 2477 17=14.5
4 3056/234=13.1 220/ 17=12.9 213/ 16=13.3
5 3269,/238=13.7 219/ 15=14.6 244/ 18=13.6aD
*21
6 3393/246=13.8 204/ 15213.6 212/ 15=14.1
7 3299/245=13.5 156/ 12=13.0 200/ 15=13.3

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYNQOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE HISTORICAL CONTROL GROUP
ND * = TWO-TAILED TEST
= ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

it

SIGNIFICANTLY DIFFEFENT FROM CONTROL

&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

vl
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| TABLE IV
COMPOUND 57 STUDY SUBACUTE

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 1150.0 MG/KG
1 332/195= 1.7 14/ 11= 1.3 36/ 15= 2.4
2 376/220= 1.7 23/ 13= 1.8 30/ 15= 2.0
3 385,230= 1.7 27/ 14= 1.9 65/ 17= 3.8a1
*%DDT
b 321/234= 1.4 28/ 17= 1.6 24/ 16= 1.5
5 384,238z 1.6 25/ 15= 1.7 41/ 18= 2.3
*aI
6 423/246= 1.7 28/ 15= 1.9 23/ 15= 1.5
7 427/245= 1.7 15/ 12= 1.3 29/ 15= 1.9

gcl

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP :

SYMBOLS ON SECOND LINE DENOIE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTCRICAL CONTROL GROUP

= TWO-TAILED TEST
! AND & = ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

3.3
hu

¢d SIGNIFIZANTLY DIFFERENT F¥FROM CONTROL
,' SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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LOG ARITH
DOSE DOSE WEE

1

7

HISTORICAL

K  CONTROL
91/195=0.47
150/220=0.68
139/230=0.60
122/234=0,52
146,/238=0.61

138/246=0,56

155/245=0.63

e D T
COMPOUND 57
AVERAGE RESORPTIONS

NEGATIVE
CONTROL

6/ 11=0.55

22/ 13=1.69
oI

9/ 1’4:0- 6“

4/ 17=0.24
aD

12/ 15=0.80

10/ 15=0.67

8/ 12=0.67

3 1 o D B

STUDY SUBACUTE

(DEAD IMPLANIS) PER PREGNANT FEMALE

DOSE LEVEL
1150.0 MG/KG

8/

15/

10/

15/

6/

18/

13/

15=0,.53

15=1.00

oI

17=0.59

16=0,94

18=0,333D

aD

15=1.20

15=0.87

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
VE CONTROL GROUP

THE NEGATI

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TAILED TEST
ONE~TAILED TEST

+*
Won

AT P LESS THAN 0.0

*,9 SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT KELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

92l

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT

1

-

1



LOG

DOSE DOSE

" ONE 1, %

L2l

1

7

S 1
ARITH HISTORICAL
WEEK  CONTROL

68/195=0.35

. 89/220=0.40

89/230=0.39

85/234=0,36

98/238=0,41

100/246=0,41

85/245=0,35

7

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTATIONS

NEGATIVE

CONTROL

9/ 13=0.69
*

5/ 1“:00 36

4/ 17=0.24

9/ 15=0.60

8/ 15=0.53

47 12=0.33

1

COMPOUND 57

D

" AN S B B

TABLE VI

STUDY SUBACUTE

DOSE LEVEL
1150.0 MG/KG

5/

10/

1/

6/

74

8/

6/

15=O.33 ,
15=0067
3
17=0.41
16=0,38
18=0.22%

15=0. 53

15=0.40

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERLENCES USING
THE NEGATIVE CONTROL GROUOP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTKOL GROUP

TWO !, *

SIGNIFICANT AT

P LESS THAN 0,05
SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

"1



LOG A

RITH

DOSE DOSE HWEE

1

7

''''' | I A |

POEPORTICN OF FEMALES WITH TWO OR

HISTORICAL

K CONTROL

18/195=0,09

36,220=0. 14

31/230=0.13

26/234=0,11

35/238=0,15

29/246=0,12

38/245=0, 16

1 1 )

COMPOUND 57

NEGATIVE

CONTROL

1/ 11=0.09
3/ 13=0.23
2/ 14=0.14
0/ 17=0.0
2/ 15=0.13

1/ 15=0,07

2/ 12=0,17

-~

TABLE VII
STUDY SUBACUTE

DOSE LEVEL
1150.0 MG/KG

2/

4/

2/

2/

1/

4y

3/

15=0.13

15=0.27

17=0.12

18=0.0%

15=0.20

|

—

MORE DE

-

AD

INPLANTATIONS

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

5YMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEREV
E HISTORICAL CONTROL GROUP

TH

o

SIGNIFICANT AT P

LESS THAN 0,05

SIGNIFICANT AT P LESS THAN C.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

.
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ES USING
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TABLE VIIX
STUDY SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

T 71 T 1 | I T |
COMPOUND 57
HISTORICAL NEGATIVE
WEEK CONTROL CONTROL
1 91/2379=0.04 6/144=0.04

2 150/2691=0.06 22/141=0.16

3 139/2773=0.05 9/169=0.05

4 122/2735=0.04 4/192=0,02

@D

5 146/2885=0.05 12/194=0.06

6 138/2970=0.05 10/176=0.06

7 155/2872=0.05 8/141=0.,06

DOSE LEVEL
115C.0 MG/KG
8/169=0.05
15/167=0.09
10/182=0.05
15,189=0., 08
6/203=0.03aD
aD

18/189=0, 10

13/171=0.08

SYMBOLS ON FIRST LIKE DENOTE SIGNIFICANT DIFFERENCES USING

THE NEGATIVE CONTROL GROUP
SYMBOLS ON SECQND LINE DENOTE SIGNIFICANT
THE HISTORICAL CONTROL GROUP

* = TWO-TAILED TEST
® = ONE-TAILED TEST

ONE *,d = SIGNIFICANT AT P LESS THAN 0.05
TWO *,d = SIGNIFICANT AT P LESS THAN 0.01
*,d SIGNIFICANTLY DIFFERENT FROM CONTROL

DIFFERENCES USING
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APPENDICES
II1. MATERIALS AND METHODS
A. Animal Husbandry
1. Animals (Rats and Mice)

Ten to twelve week old rats (280 to 350 g) and male

mice (25 to 30 g) were fed a commerical 4% fat diet and water ad 1ibitum until

they were put on experiment. Flow Laboratories random-bred, closed colony,

Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. ©  Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry
Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and ratls one to five to é cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-

positioned within rooms monthly. Personnel handling animals or working within

Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination

1. Acute LD50 and LD5 Determination

. Since the compounds proposed for testing are included in

~animal facilities wore head coverings and face masks, as well as suitable garments.

130
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the food additive regulations as "gengra]]y recognized as safe" (GRAS)t it
was expected that a large number of them would be sufficiently non-toxic
so that determination of a LDgy or a LD5 would be of no practical value. In,
fact, this has been our experience with previously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a LD5 could not be determined, an‘exgeeding]y high concentration,
5 g/kg, was employgd and accepteﬁ as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LDS, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at randoi
to six groups. 'Each group was then giveh,'using the chosen route-of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage schema. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objecfive in selecting dosages was to choose values which would
cause mortalities between 10% and 90Z.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10¥) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

i
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The mortalities observed when the series of dosages were
given tovthe 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LDS, slope and confidence 1imits by the method of Litchfield, and .
Wilcoxon. The highest dose level used was either a finite LD5 or 5000 mg/kg.

The intermediate level used was either 1/10 of the finite LD. or 2500 mg/kg.

5
The low level used was either 1/100 of the finite LD5 or 30 mg/kg.
2. Subacute Studies
Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day

for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used fn
this study. In the acute and subacute studies ten animals, 25-30 g each, were
enployed at each dose Tevel. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Sg%tion of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination

was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in

AT T
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mice. Only animals on the subacute studies weré not fed the evening prior to
compound administration. The Salmonella were ;arried in tryptone yeast
extract gel, transferred weekly. They were transferreq to tryptone yqpst
extract broth 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile

8

saline and suspended in a concentration of 5.0 x 10~ cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.

a. Acute study

Three dosage levels (usage, intermediate [determined

as discussed previously], and LD5) were administered orally by intubation to

ten mice. Positive controls and negative vehicle controls were included in

each study. Al1l animals received 2 ml of the indicator organism intrapesritoneally.

8

Each ml! contained 3.0 x 10° cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial

pemrea

L
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 mi saiine)
yielding a concentration series from 100 (undi]uted peritoneal exudate) through

10'7. For enumeration of total bacterial counts,. the 10'6

and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample waé spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 100 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to ]0'5. Samples of 0.1 ml of
the ]0'5, 10"4, and 1073 dilutions were removed and plated on compiete madium
(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 10°°
dilutions were used to determine total populations and the 10"4 and 10—3 plates
were examined after an additional 40 hours at 4°C for red sectors indicating

a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent

CFU/m] (CFU-i$ Colony Forming Units) of sample plated CFU/ml x one/dilution
factor (100 - 10'7) = CFU/ml in undiluted exudate. The mutation frequency (i'F)

calculated for each sample was:

ME = total mutant cells
' total popuiation

(MFt/MFc = 1.00 for
- MF of experimantal sample control sample)
MFt/HFe MF o7 cointrol sample
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Yeast mitotic recombinants (presumptive ade 2, -
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 1074 and ]0"3 dilutions) were sqgnned‘
under the 10X lens of a dissecting scope to enumerate the red colonies and
sectors. Population determinations were made from the 10-5 dilution plates.

A recombinant frequency (RF) was calculated:

RF = total recombinants counted
total number colonies screened

b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Hithin 30 minutes
after the last dosing, the animals were inocuiated‘with the test organism and
handled in the same fashion as those in the acute study.
c. In vitro study

Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) app?ied to a small filter paper disc resting on the agar or a small crystal
app}ied directly to the agar. Tenfold serial dilutions of the culture were
employed and“61ated 50 as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitr salmonella tests were reported
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recombinants/]o5 survivors.,

For the Saccharomyces a 50% survival Tevel, e.g., an arbitrary 5.0% w/y,test
level, was used when no LD50 was determinable. .

2. Cytogenetic Studies

a. In vivo study
Ten to twelve week old, male, albino rats obtained

from a closed colony (random-bred) were used. A tota] of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in
the following protocol.

Number of Animals Used

Acute Study

Treatment ___Time Killed After Administration
6_Hours 24 Hours 48 Hours
High Level 5 5 5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five‘doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5

Intermadiate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, cach animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in.C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tuberculin syringe and .
an 18 gauge necdle, aspirdted into 5 ml of Hanks' balanced salt solution (BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KCI
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 m1 of fixative (3:7 absolute methanol:glacial acetic
acid) was added. The cells were resuspended in the ffxative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimené were
again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-

fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to

- obtain a suitable density. The cells were resuspended and 2 - 3 drops of the

suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, it was ignited
by aﬁ alcohoT burner and allowed to flame. TFollowing ignition, the slides were
allowed to dry'at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xviene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase spreads that were countable were then examined
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and tﬁe tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 my interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunidns, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal abarrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the sumnary sheets. Fifty metaphase spreads were scored par
animal. Mitotic indices weve obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. MNegative controls on the
acute and substute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussicen Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere

ST

.

1

P! Ca!sa"i W S
Ll

138



-3

B

e

D T S S |

-9

3

were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. pfescriptién
bottles containing 40 ml of tissue culture medium. When growth was apgroxi-
mately 95% confluent the cells were rémoved from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

a concentration of 2 x 106 cells/ml. UWhen needed, the vials were removed from
Tiquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of peniéi11in and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra- -
tion of 5 x 105 cells/ml. The test compcund was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
requived a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher cf which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose Tevel below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48
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hours after planting, centrifuged, and fixed in absolute methanol:glacial @
acetic acid (3:1) for 30 minutes. . : |
The specimens were centrifuged, decanted, and
suspended in aceti  :cid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.
The microscopes, objectives, oculars, filters
and light sources were enumerated under the metaphase descripticn. Positive
controls used were TEM (at a coﬁcentration of 0.1 mcg/ml dissolved in sa]ine)
and negative ccntrols which consisted of the véhic?e in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.
3. Dominant Lethal Assay
In this test, male and female random bred rats from a

ciosed colony vere employed. These animals were 10-12 weeks old at the time

- of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected

as described above, a positive control (triethylenc melamire) (TEM) and a

- negative control (solvent only). The positive control was administered intra-

peritonea]]yf'fAdministration of the test compound was orally by intubation

in both the acute study (1 dose) and in the subacute study (1 dose per day

for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the caéé on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed using COZ
at 14 days after separating from the male, and at necropsy the uteru§ was
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions. |

Sufficient animaTs were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adzquate
number of ir plantat10nq per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in SuppieWﬁnLary

Materials and M>thods. Coypora lutea, carlj fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw datae sheet £s,

which are submitted separately.

D. Supplenentary Materials and Methods
1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests

This method hss been published by Ames: The Detec-

>

tion of Chcm1Cu] Mutagens with tnteric Bacteria, in Chamical Mutagens; Prin-

ciples and Mathods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(m Strain D-3 was grown to stationary phase

on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curv: previously determined for colony forming
units versus % transmittance at 545 mu was easi]y'used.)

(2) *Cells from the concentration suspension
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provgde
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination

of the 50% survival level. Then, if not included in the first experiment, the

compound was tested again only at the 50% survival level. If 50% survival level

could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following trcatment, cells were diluted and
plated on complete agar medium for determination of total popu]atién and red
sectors. Total surviving population was conveniently measured on plates of
107% and 107° dilutions using 0.2 m? per plate (5 plates), and sectiors deter-

3 4

mined on plates of 1077 and 107" dilutions using 0.2 ml per plate (5 plates).

Plates were incubated for 2 days at 30°C followed by a holding period of 2 days

- at 4°C to promote color development with Timited enlargement of the colonies.

Red sectors were scored by systematically scanning the plates with a dissecting
microscope at 10X magnification.
| : (5) The frequency of red sectors can then be
calculated and.may be expressed convenienily as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen's Minimal Madium:

‘ E‘ﬁ
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4X Salt Solution:

(NH4) S0, . 8.0 gm

KoHPO,, 56.0 gm

KH2P04 24.0 gm

Na Citrate ' 4.0 gm

Mg 504 0.8 gm

Biotin ' 0.004 gm

H20 gs to 1 liter

Sterilize by autoclaving
(121°C/15 min.)

Medium:

4X Salt Solution 1250 ml

5.0% Glucose (sterile) :100 ml (IF histidine is added
at concentration of 20
mg/liter, this becomes
a cempiete bacterial
medium.) o

1.5% Bacto-agar :650 mil
(sterile)

Complete medium (bacteria):

Bacto-Tryptone 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm
Distilled H,0 100.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

Complete medium (yeast):

KH2P04 : 1.5 gm
MgSO4 0.5 gm
(NH4)ZSO4 4.5 gn

143



Peptone 3.5 gm

Yeast-Extract . 5.0 gm

Glucose 20.0 gm R
- Agar 20.0 gm

Distilled H,0 1000.0 m} )

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coverslips in petri dishcs;
With human fibrohlasts 400,000 cells added to a722 x 44 mm coverslip in a 50
mn petri dish grown in a 5% C02 atmosphere in air has prov~d very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted

microscope (usually 48 to 02 hours after planting) the coverslip is transferraod

“to absolute ethanol for 15 minutes for fixation. They are then stained with

any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may alsc be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspendsd in

the stain and a drop of the suspension put on the siide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the 5p1nd1e and ndrma] re-

lationships of the chromosomes are not disturbed.”
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. The fertility index )

The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was uséd for linear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.

b. Total number of implantations

The f»test was used to determine significant
diffefences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

C. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.
f. One or more dead implants ' ) .
The proportion of females with one or mecre dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose.
g. Two or more dead implants
The proportion of females with two or more dead
implants computed was treated same ‘as above (f).
h. Dead impiants per total imp]ants

£

DeadAimplants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to contirol,
as outlined qbqve, each treatment was coupared to a historical control.

In order to take veriation bztween males into account,

a nested model was used. An ana1ysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist

and were examined as one step to determine the appropriateness of models. If

necessary, alternate t st methods were implemented.
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The results are presented in tabular form Qith the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. As information became ava1]dbln
from the on- go.ng investigation of these data, it was reported and sugge°t1ons
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram

4. kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH'= power of the hydrogen ion concentration to the base 10

9. M = molar solution |

10. conc. = concentration

11. MTD = maximum tolerated dosage = High = L05 if determined
or else exceedingly high dose, such as 5 g/kg

12. INT = intermediate = medjum jevel

13; USE = usage level if known = low level

14. BSS = batanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine
or colcemid

16. LD50 = that dosage which produced 50% mortality in the

. group of animals treated

17. L05 = that dosaée which produced 57 mortality in the group
of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usagek1eve1 (Tow Tevel)

21. Al = acute intermadiate level (madium level)

22.

AT B v '
et HOEETICS

 AMTD = acute maximum tolerated dose level (LD5 level,

high level)
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23. SAU = subacute usage level (low level)

24. SAI

subacute intermediate level (medium level) .

25. SA LD5 = subacute LD5 Tevel- (MTD level, high level)

26. CO2 carbon dioxide

27. DMN = Dimethyl nitrosamine
28. EMS = Ethyl methane sulfonate
29. TEM = Triethylene melamine

30. DMSO = Dimethyl sulfoxide

31. MEM = minimal essential medium (Eagle's)

32. CPE = cytopathic effect

33. his = histidine marker

34. D-3 = mitotié recombinant strain of Saccharcmyces

35. mf = mean mutant frequency

36. MFE/MFe = mean mutant frequency of the test compound group

compared to mean mutant frecuency of the négative controi
group
37. CFU = colony forming units
38. 1WI-38 = code name for a strain of human embryonic Tung
tissue culture cells
) 39.  Rec x 105 = mitotic recombinants x‘]O5
.40. Mean B/A = mean frequency
41. tot. scr. = total scored
42, tot. = total
2

43. X~ = a test of vdriation in the data from the computed

regression line - tested in these studies at the 5% level

]

44, Aber. aberraticns

]

45.  Frag. = fragment

46. HMA = host-mediated assay
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